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remarkable advance 


the official journal the Association Anzsthetists 
Great Britain and Ireland, has, its steady and authoritative 
appeal the world over, made remarkable advance. 
The first issue, published October 1946, consisted some forty- 
odd pages and eight hundred copies were printed. For some time 
now, one hundred and forty-four pages have been produced 
quarterly issues well over three thousand copies. Each issue 
contains original scientific articles, notes new inventions, list 
articles subjects, correspondence, 
book reviews and news items. 


Journal the Association Anesthetists Great Britain and Ireland 


Lincoln’s Inn Fields, London WC2, England 


copy Anesthesia. (BLOCK CAPS PLEASE) 
Please enter subscription 

Anesthesia, effective 

from the current issue, for 

which enclose draught 

for $7.00. 


diagnostic surgical procedures, sodium provides maximum conven- 
ience for the surgeon and for the anesthesiologist without sacrificing the safety 
comfort the patient. sodium offers the team and the patient these 
specific advantages: rapid, smooth induction evenly sustained surgical plane anesthesia 
prompt, pleasant recovery laryngospasm and bronchospasm reduced frequency and severity 


Detailed information sodium (thiamylal sodium, Parke-Davis) available request. 


FOR THE AND THE PATIENT...SAFETY, COMFORT, CONVENIENCE 


intravenous anesthetic sodium 


PARKE, DAVIS CO., LTD. TORONTO 14, 
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Although mechanical devices are suspect anesthesia, and properly 
so, they can most useful the hands the professionally trained. 


With the Assister, you are complete control. This remarkable instru- 
ment provides such things variable volume with variable pressure... 
variable negativity ratio inspiration expiration 


This not panacea. is, believe you will find, helpful supple- 
ment. Write for literature demonstration. 


BENNETT RESPIRATION PRODUCTS, INC. 
2230 So. Barrington Avenue Los Angeles 64, California 


Distributed Canada Hartz Company, Ltd. (in Toronto, Montreal 
and Halifax) ... Fisher Burpe Ltd. (in Edmonton, Montreal, Toronto, 
Vancouver and Winnipeg) Stevens Alberta Company Ltd. (in 
Calgary) 


ENNETT ASSISTE 
THE BENNETT ASSISTER 


SPINAL 


BLO 
ANESTHES 


XYLOCAINE HAS THESE ADVANTAGES 


Low binding affinity minimizes potential nerve injury. 
Anesthetic effect routinely rapid, profound and well tolerated. 


completely stable the presence spinal fluid. 


The duration “Xylocaine spinal” (60-90 minutes, followed 
additional minutes analgesia) ideally suitable for 
obstetrical, gynecological and urological procedures, and for 
surgery the lower abdomen. Complete information regarding 
administration and dosage available request. 


Specially packed for spinal anesthesia cc. color break 
ampules; Xylocaine HCI with glucose 7.5%, sterile hyper- 
baric solution sp.g. 1.030-1.035. 


XYLOCAINE 


(brand lidocaine*) 


CANADIAN PAT. NO. 503,645 MADE IN CANADA 
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The new T.F.C. Marrett Head with stainless 
steel cabinet. 


Designed for use with central supply oxygen 
and nitrous oxide, oxygen only. 
Emergency oxygen yoke cabinet. 

Gas outlets front either side cabinet. 


anaesthetie disposal cabinet, also chart file 
older. 


T.F.C. Marrett Head features: 
—Circle to-and-fro carbon dioxide ab- 


machines sorption selected required rotation 
single control knob. 


transparent glass absorber canister. 


—Larger and more efficient ether vaporizer. 
—Repositioned rebreathing bag and 
control. 


—Redesigned oxygen by-pass. 
head also can fitted trans- 
portable trolley model stands. 
Write for detailed information Airmed 
Marrett Head and various stands. 
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SOLE CANADIAN DISTRIBUTORS 


IMPERIAL SURGICAL COMPANY 


SHERBOURNE STREET, TORONTO 
Branch: 166 Osborne Street, Winnipeg 


ARZINE’ 


SAFE EFFECTIVE 
ANTIEMETIC 


in— 


motion sickness 

vestibular disturbances 

postoperative vomiting 

febrile illness children 
drug therapy 

gastroenteritis 


PREVENTS QUICKLY RELIEVES 
DIZZINESS NAUSEA VOMITING 


and— 

free hypotensive action 

does not potentiate the effect 
barbiturates narcotics 

rarely causes drowsiness 


brand 


BURROUGHS WELLCOME CO. LTD., 
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(VINYL ETHER FOR ANESTHESIA U.S. P. MERCK) 


rapid induction rapid recovery 
simplifies short operative procedures 


MAJOR ADVANTAGES: 
Smooth, rapid induction; seldom produces nausea 
vomiting; easily administered; prompt recovery. 


often required for short operative 
procedures. such instances, agent providing 


rapid induction and prompt recovery with minimal 
side effects desirable. VINETHENE offers all these 
advantages. addition, VINETHENE easy ad- 

minister via the simple open-drop technic. 


OTHER INDICATIONS: induction agent prior Merck Sharp Dohme 


ethyl ether, and supplement nitrous oxide 
ethylene. 


SUPPLIED: 3-10 cc. bottles per box and bottles 
cc., and cc., each with adjustable, 
plastic dropper-caps. 


Division Merck Co. Limited 
Montreal 30, Que. 
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(NALORPHINE HYDROCHLORIDE MERCK) 


Specific and effective therapy 
for narcotic-depressed newborns 


In neonatal apnea due to maternal narcosis, 
NALLINE may be injected directly into the um- 
bilical vein of the infant to combat the depressant 
effects of the narcotic. This specific treatment 
promptly re-establishes respiration and in most 
cases usually eliminates the need for other 
methods of resuscitation. NALLINE may also be 
used prophylactically. When administered to 
narcotized parturient women five to fifteen min- 
utes before delivery, NALLINE causes a significant 
decrease in the incidence of neonatal apnea re- 
quiring revival measures. At the same time, 
NALLINE appreciably shortens the time for first 
gasp and the time for establishing respiration. 
OTHER INDICATIONS: Respiratory depression and 
circulatory collapse due to morphine, heroin, 
methadone, Dromoran®, Levo-Dromoran®, Ni- 
SUPPLIED: In I-cc. ampuls (5 mg. cc.), for et 
use. NALLINE comes within the scope of the Opium 
and Narcotic Drug Act and regulations made 
thereunder. 

NEW DOSAGE FORM: NaLLine Neonatal for in- 
jection via the umbilical vein. In 1-cc. ampuls 
containing 0.2 mg. N-allylnormorphine hydro- 
chloride. 


REFERENCE: Eckenhoff, and Funderburg, W., 
Am. J. M. Sc. 228: 546, November 1954. 


MAJOR ADVANTAGES 


Promptly increases both minute 
volume and respiratory rate; does 
not induce convulsions. 


Merck Sharp Dohme 


Division Merck Co. Limited 


Montreal 30, Que. 


OWNERS 


CARDIAC 


PER 


ALSO AVAILABLE 
low-cost combination 
peripheral pulse and 
R-wave pickup at- 


tachment with switch 
permitting shift from 
one other will. 
May used with 
itor alone with 
itor and R-Tach com- 
bination. 
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new, exclusive heart rate indicator greatly expands 
the utility the famous Cardiac Monitor. 


Sound has been refined clear, pleasant ‘click.’ 
Volume control permits quick adjustment the noise 
level the operating room. 


Cautery use does not produce unpleasant sound. 


Rate Indicator includes 
manually adjustable pointer that can 
set after pulse stabilizes. 
Any subsequent change instantly 
seen glance. 


For demonstration, write, wire, call 
MANUFACTURING CO. 
100 East Graham Place, Burbank, California 
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for complete room audibility. 


MINUTE 


peridural anesthesia 
without 


MORE 
YOU EXPECT OFA 
LOCAL ANESTHETIC 
THE MORE YOU 
WILL DEPEND 


eridural anesthesia with Xylocaine 
free from because the 
diffusibility and profoundness which 
characteristic this agent. These 
erties. together with rapid onset 
excellent tolerance, make Xylocaine 
preferential agent all peridural 


and with epinephrine without 


. 


YOU HAVE THE PAGE MANUAL YOUR REFERENCE SHELF? 


HCI 


CANADIAN PAT. NO. 503,645 MADE IN CANADA 


4 

‘ 
3 Neu q 

q 
: 

{ 

| 

} 

q 


Cyclaine 


procedures 


WEXYLCAINE HYDROCHLORIDE 


new 
local 
anesthetic 
makes 
many 


easier 


MAJOR ADVANTAGES: 


Many clinical studies have proved ideal for 
major ana minor procedures. 

infiltration and nerve block anesthesia, CYCLAINE 
faster and longer-acting than procaine. 

spinal anesthesia, its activity greater than procaine. 
Therefore, smaller doses are required. toxic effects 
nerve dysfunction have been noted 
2,500 patients undergoing spinal anesthesia with 

topical anesthesia, applied mucosal surfaces, 
CYCLAINE potent cocaine equal concentration. 


Estensive bibliography and reprints on request 


Faster and longer-acting than procaine. 
Effective low concentration. 
Few undesirable side effects. 
Clinically proved. Council accepted. 


Sterile Solution supplied follows: 
cc. vials for infiltration and block anes- 
thesia; bottles for topical anesthesia; 
2.5% with 10% dextrose cc. for spinal 
anesthesia. Complete data use request. 


Merck Sharp Dohme 


Division Merck Co. Limited 
Montreal 30, Que. 
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CALL 


for all your needs 


MEDICAL GASES 

PIPELINE OUTLETS 

ANAESTHETIC EQUIPMENT 

OXYGEN-THERAPY EQUIPMFNT 

ACCESSORIES SUPPLIES 
MEDICAL GAS DIVISION 


Wherever you are situated Canada, L.A.’s 
country-wide production and distribution 
network assure you on-the-spot service. 


Oxygen, anaesthetic gases and mixtures. 


Oxygen-therapy equipment, anaesthetic ma- 
chines and the most reputable 
manufacturers. 


Outlets and control equipment for pipeline 
distribution oxygen, anaesthetic gases and 


Mira Oxygen Analyzers widely recognized 
the highest quality and most efficient equip- 
ment for accurate and speedy measurement 
oxygen concentrations incubators, tents and 
hoods. These analyzers are distributed exclu- 
sively L.A. Canada. 


L.A.’s complete line products and services 
close you your telephone. For 
information gases, equipment, accessories 
and services, contact your local L.A. branch 
authorized L.A. dealer. 


Branches, plants, stores and dealers throughout 
the nation. 
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NEW 
POTENT ANALGESIC 


for the control 
severe pain 


‘Pipadone’ brand Dipipanone Hydrochloride Injection 
potent, new synthetic analgesic 

the morphine type, first synthesized 

the Wellcome Research Laboratories. 

mg. intramuscularly provides analgesia about 
the same degree sixth” morphine, 

but with few side effects. Onset action 

occurs 5-15 minutes and the 

average duration 4-6 hours. 


Available cc. ampoules containing mg. ‘Pipadone’ per cc. 
and multiple-dose vials cc. 


BURROUGHS WELLCOME CO. LTD. 
MONTREAL 
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smooth, sustained 
vasopressor effect 
without 
reported 
tissue slough 


INDICATIONS: acute hypotensive state due 
spinal anesthesia; hypotension from 
hemorrhage, cardiogenic shock, drug sen- 
sitivity, surgical complications; shock as- 
sociated with brain damage 
disease. 


superior new vasopressor 
agent. Patients shock respond with 
creased filtration rate, renal 
blood flow and output. 
offers these advantages: 


tissue sloughs, necrosis thrombo- 
reported! 


Smooth vasopressor effect—no second- 
ary fall pressure 


Choice parenteral routes—subcuta- 
neous, 


Smooth and prolonged maintenance 
blood pressure 


Tachyphylactic and hyperglycemic ef- 
fects unreported 


Supplied: 1-cc. ampuls and 10-cc. vials 
(10 


Reference: 13: 834, 1956. 


Merck Sharp Dohme 30, Que. 
Division Merck Co. Limited 
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101 years 


service 
ANAESTHESIA 


1856, Doctor Squibb 
perfected apparatus for the 
preparation ether steam. 
Today, more than century 
later, the giant still the 
Squibb plant Montreal, 
basically the same design the 
original Brooklyn, and pro- 
duces its purest form the 
largest selling brand ether 
the World. 


1858, 
Doctor Squibb founded his 
first laboratory. 


SINCE THEN, 
Squibb has pioneered the 
field 


FIRST utilize copper-lined containers 
prevent aldehyde and peroxide form- 
ation ether. 


FIRST supply Cyclopropane 
commercially. 


FIRST market standardized extract 
curare (INTOCOSTRIN) 


FIRST market pure curare alkaloid 
(D-TUBOCURARINE) 


FIRST market delayed-action curare 
(D-TUBOCURARINE OIL) 


QUI century experience builds faith 


INTOCOSTRIN IS A REGISTERED SQUIBB TRADEMARK. 
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NEW GREETING 
FROM 
THE PRESIDENT 


THE BEGINNING this new year, allow express the following wishes: 

First, sincerely hope that the officers the Society will able lend their 
complete and spontaneous assistance our association. 

May all the teachers and department heads utilize the utmost their 
knowledge and devotion effort transmit the best possible theoretical and 
practical instruction young anaesthetists. 

May all candidates for training this specialty follow their teachers’ in- 
structions carefully and study this vast and rapidly growing science enthusi- 
astically. 

May all anaesthesists work peaceful environment and maintain the most 
cordial relations with everyone with whom they come into contact the daily 
practice their functions. 

Enjoy your work! Perform faithfully and with gusto! apostles devotion 
and charity! Live happily with your family and friends! 

May these wishes express ensure all the members the Canadian Anaes- 
thetists’ Society prosperous and happy year 1959. 


cette nouvelle année, permettez-moi formuler les quelques 
voeux suivants: 

premier lieu, souhaite aux officiers pouvoir apporter leur contribution 
entiére spontanée notre association. 

Puissent aussi tous les professeurs les chefs service utiliser leur savoir 
leur dévouement transmettre aux jeunes anesthésistes meilleur des enseigne- 
ments théoriques pratiques. 

Que tous les candidats cette spécialité suivent lettre les instructions 
leurs maitres étudient avec enthousiasme cette science vaste pleine 
évolution. 

Puissent enfin tous les anesthésistes travailler dans paix 
entretenir les plus cordiales relations avec tous ceux coudoient dans 
journalier leurs fonctions. 

Appréciez votre travail quotidien! Accomplissez-le avec constance! 
Soyez des dévouement charité! Vivez heureux sein 

Tels sont les que formule pour que tous les membres Société 
Canadienne des Anesthésistes connaissent une année 1959 heureuse prospére! 


ALLARD, M.D. 
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EDITORIAL 


1960. were anaesthetist outside Canada would make every effort 
attend this Congress. Here are some reasons which would encourage so. 

Canada one the most prosperous not the richest country per capita 
the world. (This is, know from personal experience, the reputation enjoyed 
Canada many countries.) Being such prosperous country, Canada 
position procure competent men science well the most modern and 
most highly developed instruments—both such primary interest persuade 
man science come visit Canada. 

Canada stands the first rank among countries the world when the number 
specialists anaesthesia relation population considered: there 
approximately one anaesthetist for each eight thousand people. There 
doubt that this imposing number specialists works hard advance the 
specialty, not only economically and the field instruction but also the 
technical and scientific side. Here then another reason present this 
Congress. Canada that the anaesthetic properties cyclopropane were 
discovered. was also this country that curarizing substances were injected 
for the first time into the veins the human subject produce muscular relaxation 
during the course anaesthesia. the native land Lucas, Henderson, 
Griffith, and other well-known authors. Participants this Congress should have 
the opportuninty ask questions with the certainty that they will receive 
accurate and honest replies. These reasons would make necessary for 
visit Canada 1960 for the Second World Congress Anaesthesiologists. 

Canadian anaesthetist, should prepare myself now receive large 
number visitors. the same time, should prepared answer all the 
questions which foreign visitor might ask subjects touching anaesthesia. 


EDITORIAL 


1960, Canada, que tiendra deuxiéme congrés mondial des 

jétais anesthésiste en-dehors Canada, ferais tout mon pouvoir 
pour assister congrés. Voici quelques raisons qui faire. 

Canada pas des pays les plus prospéres sinon plus riche per 
capita? (C’est réputation dont jouit Canada, témoignages personnels 
dans plusieurs pays.) Etant pays prospére, est donc mesure 
procurer des hommes science compétents une instrumentation des plus 
modernes des plus perfectionnées: intérét primordial pour homme 
science venir visiter Canada. 

Canada classe premier rang parmi tous les pays 
qui concerne nombre spécialistes anesthésie par rapport population: 
soit environ anesthésiste pour 8,000 habitants. nombre imposant 
spécialistes fait sans aucun doute travail intense pour 
spécialité; autant technique scientifique que cété enseignement 
économique. donc intérét encore plus grand étre présent 
congrés. C’est Canada que cyclopropane fait connaitre ses propriétés 
anesthésiques. C’est également dans pays, injecté pour premiére 
fois dans les veines des substances curarisantes pour accroitre 
relachement musculaire cours C’est pays natal des Lucas, 
Henderson, Griffith d’autres auteurs bien connus. Ceux qui participeront 
congrés, auront poser les questions qui leur plairont certitude 
recevoir des réponses exactes véridiques. C’est donc pour ces raisons 
faut aller Canada 1960 deuxiéme congrés mondial des 
anesthésistes. 

anesthésiste canadien, préparerais dés maintenant recevoir 
répondre toutes les questions étranger peut désirer demander sur les 
sujets touchant 
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REGURGITATION ANAESTHESIA: REPORT SOME 
EXPLORATORY WORK WITH ANIMALS 


1956, Edwards, Morton, Pask, and Wylie (1) report deaths occurring 
under anaesthesia revealed that per cent those which were undoubtedly 
due the anaesthetic the anaesthetist were caused the inhalation 
regurgitated vomited material. twenty-nine obstetrical deaths per cent 
were due this cause. 

These authors indicated that such deaths may always prevented en- 
suring that the stomach emptied fluid and kept empty during anaes- 
thesia. This measure implies that intragastric tube must used efficiently. 
Since the use such tube not routine matter, also implies that the 
selection patients whom used should faultless. 

For the purposes this paper active vomiting not immediate interest 
because such patients the lungs are usually protected active reflexes. Its 
occurrence also most obvious. Regurgitation can occur when the reflexes are 
active, but deaths are most likely occur when reflexes are subdued muscle 
relaxants, deep anaesthesia, local analgesia the larynx, and regurgitation 
not immediately obvious. 

The stage set for regurgitation when: (1) there fluid the stomach; 
(2) the pressure difference between the stomach and the pharynx sufficient 
overcome the mechanism which responsible for retaining fluid the 
stomach. The pressure difference determined the intragastric and the 
intrathoracic pressures. Depending posture the hydrostatic pressure fluid 
the oesophagus plays part. This was recognized Morton and Wylie (2) 
1951. 


MECHANISM 


The mechanism which prevents regurgitation the oesophagus matter 
controversy. The currently expressed views the anatomy the lower oeso- 
phagus seem those Lerche (3), modified those Gould and Barnhard 
(4), who hold that there functional sphincter mechanism the oesophagus 
which responsible for closure. Other mechanisms have, however, been postu- 
later many authors. (5) and Nuta (6) believe that there 
intrinsic valvular mechanism formed the gastric mucosa. Allison (7), Poppel 
(8), and Muller-Botha (9) believe that there extrinsic mechanical 
positional mechanism; and many believe that more than one mechanism 
responsible for closure (6, 10). Many physiological contributions have been 
made our knowledge the innervation the cardiac sphincter animals 
and these are all, course, based the assumption that functional smooth- 
muscle sphincter exists although not demonstrable anatomically (11). 


1Wellcome Research Department Anaesthesia, McGill University, Montreal. 


Can. Anaes. Soc. J., vol. no. January, 1959 
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From the viewpoint applied anaesthesia, O’Mullane’s the only attempt 
investigate experimentally the cardiac sphincter and seemed that 
more fundamental approach was required. 


Cats and mongrel dogs were selected for these experiments. Anaesthesia was 
induced with nitrous oxide, oxygen, and Fluothane, and maintained oxygen 
and ether with non-rebreathing T-piece technique. dogs was adminis- 
tered endotracheal tube and cats tracheostomy T-tube. Some cats 
had anaesthesia induced above and maintained chloralose, 50-70 mg./kg. 
all experiments anaesthesia was held the lightest possible level. Fluothane 
was only used for induction because the animals showed little objection 
and few breaths allowed rapid change-over ether. 

procedures were adopted. For dogs 8-mm. gum-elastic catheter, 
cm. long, was prepared, bearing latex balloon its lower end which was 
inflatable through the catheter. The balloon was cm. long and would accept 
ml. air without registering positive pressure. similar tube made 
polythene, mm. diameter, the balloon being about cm. long and capable 
accepting ml. air without pressure rise, was made for cats. The catheters 
were connected syringe which was mechanically filled and emptied 
means motor-driven cam. The system was variable with respect the rate 
cycling and the volume introduced. positive pressure wave was produced 
with symmetrical rise and fall and the system was arranged come atmos- 
pheric pressure automatically the end each cycle. The cycling rate may 
determined from the individual figures, but generally one cycle 21.5 sec. was 
used. This procedure was adopted order try elicit the secondary peristalsis 
peristaltic reflex the lower oesophagus and cardiac sphincter area and 
prevent effects due prolonged distension and the possible accommodation 
smooth muscle over the period the experiment. 

two dogs large balloon was placed the stomach that the intragastric 
pressure could artificially raised its inflation. This was such size that 
did not register any positive pressure with the volumes used. 

six cats the abdomen was opened and glass tube sutured into the stomach 
the pyloric end. This was used either fill the stomach with fluid, 
inflate the stomach rhythmically with fluid means the cam-driven syringe. 
such experiments rubber tube, mm. diameter, was introduced into the 
oesophagus the neck and pushed well down into its smooth-muscle section. 
three, addition this preparation, the greater and lesser omenta were dissected 
free from the stomach and, after readings were obtained with acid and alkali, 
the stomach was enclosed polythene film, sutured the stomach about 
cm. below the cardia and, the distal end, round the pylorus. The stomach 
was thus prevented from dilating beyond its normal empty size. The results 
appear under the designation “gastric restraint.” The fluid used was 0.5 per cent 
sodium bicarbonate solution 0.2 per cent hydrochloric acid, kept 37°C. 
The intragastric pressure was recorded water-manometer and the break- 
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through point was noted the flow fluid from the oesophageal tube. The 
pressure which this happened recorded. each case min. were allowed 
elapse after changing the perfusion fluid before recording. This procedure was 
described Cannon (12). 

All the figures show pressure records which were obtained from these devices 
means Statham P-23-D pressure transducers, Edin-type 8110 carrier- 
amplifiers, and Edin ink-writing oscillographs. Where the records are paired, 
they were recorded simultaneously. 

This experimental method was designed supply information three 
aspects the mechanism for retention material within the stomach. These 
are: (i) the peristaltic reflex; (ii) the tonus the cardiac sphincter; (iii) the 
efficiency the closing mechanism. 


RESULTS 
Peristaltic Reflex 


This the contraction gut response direct distension the lumen. 
the oesophagus the primary peristaltic wave occurs response swallowing. 
The peristaltic reflex independent any voluntary action and initiated 
the presence food fluid the lower part the oesophagus, distension 
the lumen. 

most these animals the peristaltic reflex could elicited rhythmic 
inflation the balloon when would not respond steady pressure. some 
animals steady inflation the balloon would maintain the reflex action for 
prolonged periods. 

Figure shows the peristaltic reflex response steadily maintained balloon 
pressure about mm. dog under light ether anaesthesia. The record 
shows the effect deepening anaesthesia, with recovery the reflex lighten- 
ing anaesthesia. The respiration does not alter any extent. Figure shows the 
effect ether the peristaltic reflex cat. 

Figure shows active peristaltic reflex response rhythmic inflation 
the balloon dog under light ether anaesthesia. the intravenous adminis- 
tration mg. succinylcholine, which this animal was sufficient abolish 
respiration for min., the peristaltic reflex disappeared, return short time 
before respiration became adequate. 

Figure shows the peristaltic reflex response steady inflation balloon 
about mm. the cardiac sphincter cat under light ether anaes- 
thesia. the mark, 0.4 mg. atropine sulphate was given intravenously, with 
prompt cessation activity. 


Tonus the Cardiac Sphincter 

This assumed the resistance offered stretch. 

Figure will seen that with deepening anaesthesia, although the 
peristaltic reflex was abolished, the tone the sphincter did not diminish. Figure 
shows the response rhythmic inflation the cardiac sphincter dog. 
Anaesthesia with ether was deep enough abolish the peristaltic reflex because 
was found (Fig. that when this reflex was active was difficult estimate 
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tone. each mark mg. succinylcholine was administered intravenously. The 
resistance the sphincter declined from mm. mm. Hg. 

Figure shows progressive fall tone the cardiac sphincter cat 
following administration atropine, the pressure dropping from mm. 
8.5 mm. Hg. 

Figure shows the resistance the cardiac sphincter dog rhythmic 
inflation. The maximum resistance developed the control period was mm. 
Hg. The stomach was inflated cm. water pressure the mark and the 
resistance inflation fell 7-8 mm. Hg. deflation the gastric balloon the 
sphincter recovered its tone. 


Over-all Efficiency the Closing Mechanism 

the tonus and reflex activity the cardiac sphincter are perhaps only 
part the closing mechanism, was thought worthwhile find the 
pressure necessary cause reflux from the stomach various circumstances. 

Figure shows two traces, the upper being the maintained intragastric pressure 
and the lower the intra-oesophageal pressure cat under chloralose anaes- 
thesia. The deflections are due respiration and the early part the trace 
are opposite sign. The intragastric pressure varied from 0.5 mm. 3.5 
mm. Hg. Atropine 0.4 mg. was given intravenously min. before and the 
middle the trace the intra-oesophageal pressure rose equal the intragastric 
pressure, the respiratory pressure variations then having the same sign. This 
showed that the sphincter became incompetent. 

Figure shows the upper trace the resistance the upper half the 
stomach chloralosed cat rhythmical inflation with ml. saline; and 
the lower trace the intra-oesophageal pressure. The waves due the cycling 
mechanism the upper trace are obvious. The coarse waves both traces are 
due respiration and the fine higher frequency waves the lower record are 
due the cardiac impulse. Atropine 0.4 mg. was given intravenously the 
mark and within about sec. the sphincter became incompetent. The oeso- 
phageal pressure rose and the upper trace the syringe was unable with- 
draw full charge from the stomach that the recorded pressure dipped 
abruptly below zero. inspection the intra-oesophageal pressure trace will 
show that slow leakage into the oesophagus occurred before became grossly 
incompetent. 

Table shows the opening pressures the sphincter mechanism three cats, 
with acid and alkaline perfusion fluid. will noted that the resistance 
opening approximately doubled changing from alkali acid. the column 
designated “gastric restraint” these again are approximately doubled. 


TABLE 
Perfusing fluid Opening pressures sphincter mechanism 
(cm. water) 
0.5 per cent sodium bicarbonate 9.5 14.0 10.6 
0.2 per cent hydrochloric acid 20.0 36.5 30.4 
Gastric restraint 50.0 63.0 67.0 
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ROBSON WELT: REGURGITATION ANAESTHESIA 


Discussion 


The results shown are extracted from experiments twelve cats and six dogs. 
They may taken representative findings preliminary series experi- 
ments. The species difference merits some discussion. The structure the 
oesophagus the cat similar that man and may expected 
function somewhat similar way. However, the cat differs from man 
sensitivity many drugs and, particular, more resistant atropine. The 
oesophagus the dog composed wholly striped muscle which has motor 
innervation from the vagus. Myoneural blocking agents the dog, therefore, 
produce flaccid paralysis the oesophagus. believe, however, that these 
experiments the balloon lay partly within the cardiac sphincter the dog. 
Flaccidity the area did not occur with succinylcholine although the decline 
resistance may indicate that the balloon lay partly within the oesophagus. 

During other experiments the cardiac sphincter the cat was examined 
directly from below means cystoscope while the stomach was pro- 
gressively distended with fluid. was then obvious that distension itself must 
play large part the competence the mechanism. The attempt raise the 
intragastric pressure filling the stomach with fluid resulted not only 
rise pressure but, particular, the distraction the gastric mucosal folds 
from the cardiac orifice. was decided that this factor could evaluated 
preventing gastric distension when the intragastric pressure was raised. The 
results shown Table indicate that distension, factor the efficiency 
the closing mechanism, important. That gastric distension may also reflexly 
diminish the tone the sphincter shown Figure The figures (Table 
obtained with acid and alkaline perfusion fluid are consistent with those obtained 
Cannon. view the gross gastric distension produced during these 
experiments, which has been demonstrated interfere with some mechanical 
factors likely that this direct effect the cardiac sphincter. The 
reaction the gastric contents apparently influences one mechanism closure. 

The peristaltic reflex appears secondary mechanism prevent re- 
gurgitated material from travelling the oesophagus. This preliminary work 
indicates that least two the drugs commonly used anaesthesia can 
inhibit this reflex. The tone, measured the method described, reduced 
the same drugs. 

the problem regurgitation during clinical anaesthesia the relief gastric 
distension that the stomach least returns normal size may the 
most important function stomach tube. The routine use atropine pre- 
anaesthetic medication deserves careful consideration. 


SUMMARY 


The results some experimental work with the cardiac sphincter mechanism 
cats and dogs are reported. Several methods investigation were employed. 
(a) The peristaltic reflex the lower end the oesophagus was elicited 
steady rhythmic inflation balloon the area. The tone was also 
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determined. (b) The compliance the cardiac sphincter perfusion from the 
stomach was examined, with and without gastric dilatation. The results indicated 
that gastric dilatation important factor regurgitation. 

The acidity alkalinity the gastrict contents modified the response the 
sphincter. Atropine and ether the cat and ether and succinylcholine the 
dog inhibited the peristaltic reflex and reduced tone. 


RESUME 

Voici les résultats travail expérimental sur mécanisme sphinctérien 
cardia chez les chats les chiens. Nous avons employé plusieurs méthodes 
recherche: (a) Nous avons provoqué péristaltisme réflexe partie 
inférieure dans cette région ballon gonflé 
permanence produisant, dans ballon, gonflement rythmé. Nous 
avons évalué également force contraction. (b) Nous avons observé 
souplesse cardia présence liquides venant que 
soit dilaté non. Comme résultat, tout laisse croire que dilatation gastrique 
est facteur important dans regurgitation. 

sphincter réagit différemment selon que contenu gastrique est acide 
succinylcholine inhibent péristaltique réflexe diminuent tonus. 


REFERENCES 


Anaesthesia. Anaesthesia 11: 194 (1956). 

Anaesthesia 190 (1951). 

The Oesophagus and Pharynx Action. Springfield, Charles Thomas 
(1950). 

and Disease the Lower Oesophagus. Am. Med. Sc. 223: 581 (1957). 

Vomiting and Regurgitation during Anaesthesia. Lancet 1209 
(1954). 

Nuta, The Closing Mechanism the Cardia. Arch. Chirurg. Neerlandium 
280-291 (1956). 

Reflux Oesophagitis, Slinding Hiatal Hernia and the Anatomy Repair. 
Surg., Gynec. Obst. 92: 419 (1951). 

the Lower Oesophagus Man. 161 (3): 196-198 (1956). 

Manometric Study the Gastro-Oesophageal Junction. Lancet (i) 292: 659-662 
(1957). 

10. The Gastro-Oesophageal Sphincter and the Mechanism Regurgitation. 
Brit. Surg. (175): 504-513 (1955). 

11. E., Handbuch der Vergleichenden Anatomie der Wirbeltiere, 
pp. 443-506. Berlin: Urban Schwarzenberg (1937). 

12. Cannon, The Mechanical Factors Digestion. New York: Longmans, Green 
(1911). 


FLUOTHANE AND HYPOTENSION CATS! 


BEATON, M.D. 


its several properties Fluothane possesses the ability lower the blood 
pressure. This property has been reported all the published work Fluothane, 
clinical and experimental, although there has not been perfect agreement its 
severity and its relation the dose Fluothane. have tried investigate 
this hypotensive action Fluothane manner that would throw some light 
upon how produced. 

the time these experiments were planned, only two experiments 
with Fluothane were available. Raventos (1) said that Fluothane seemed act 
selective ganglion blocker and that cardiac output was unchanged main- 
tenance levels. The Committee Non-explosive Anaesthetic Agents (2) their 
report the Medical Research Council said their investigations indicated that 
the hypotension was probably the result threefold action—central nervous 
system depression (vasomotor myocardial depression, and small amount 
peripheral ganglion block. 

Recently, more reports experiments with Fluothane have appeared. Severing- 
haus and Cullen felt that the hypotension largely the result myocardial 
depression and that, anything, the reflexes exerted compensatory effect. 
Krantz, Park, Truitt, and Ling (4) found diminished amplitude and slowing 
the frog’s heart perfusion with Fluothane. Long and Pettinger (5) suggest 
that myocardial depression contributes very significantly towards the production 
hypotension. 

The aim our work was twofold: (i) reaffirm the hypotensive action 
Fluothane and the fact that its effect proportional dose; (ii) determine the 
site action Fluothane producing this hypotensive effect, first the use 
autonomic blocking drugs and then, necessary, study cardiac output. 

These objectives resulted the end two types experiments being per- 
formed. the first group the effect Fluothane was measured animals which 
had received medication other than chloralose. This experiment was followed 
observation effects animals that had received variety blocking 
drugs: hexamethonium bromide, d-tubocurarine, dibenzyline, and combinations 
these. The basic method was the same throughout and the effects Fluothane 
were observed blood pressure, heart rate, respiratory rate and depth, and the 
hypertensive response common carotid occlusion. addition, the appearance 
cardiac arrhythmias was noted though attempt was made determine their 
nature. The animals used throughout were cats. This presents possible difficulty 
comparing our results with those observed humans the cat predomi- 
nantly sympathetic animal and there have been some features the effects 
Fluothane suggestive parasympathetic effect. 

Marked depression respiration was noted result administering 
and dibenzyline the same animal and from the higher doses Fluothane. 


1From the Department Anaesthesia, University Toronto. 
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order determine whether this decrease ventilation, with possible hypoxia 
and hypercarbia, had any effect the response Fluothane, carbon dioxide 
was given some blocked and ventilated animals. 

The second group experiments dealing with cardiac output gave, addition, 
measurements respiratory rate and depth, oxygen consumption, mean arterial 
pressure, heart rate, and from these, calculations minute volume, total peri- 
pheral resistance and stroke volume. 


Method 

Adult female cats average weight 2.34 kg. were first given chloralose, 
mg./kg. most was given intraperitoneally, but few were given ether 
first stun them. Each cat was connected anaesthetic machine delivering 
50-50 mixture nitrous oxide and oxygen into tracheal cannula. Rebreathing 
was considered negligible expiratory outlet very low resistance was 
placed close proximity the tracheal cannula. The Fluothane was administered 
from Fluotec vaporizer with the gas flow rate L./min. Respiratory 
tracings were obtained inserting tambour with writing arm into the res- 
piratory circuit. Arterial pressures were recorded from cannula the femoral 
artery attached mercury manometer and recording smoked drum. The 
right common carotid artery was freed for testing the response occlusion. Once 
the experiment was set and control tracings taken, Fluothane 0.5 per cent was 
administered for min. followed min. blow-off period. This procedure 
was repeated for 1.0, 1.5, and 2.0 per cent doses Fluothane. those animals 
being tested after the administration blocking drugs, only one min. period 
Fluothane was employed prior the drugs make sure the reactivity 
the cat Fluothane. After 10-min. washout, the blocking drugs were given 
intravenously and, when evidence drug action appeared, Fluothane was 
administered the same manner used with the unblocked animals. Where 
dibenzyline was used, was given dose mg./kg., slowly intravenously, 
and block was considered satisfactory when reversal response ug./kg. 
epinephrine was obtained (6). Hexamethonium bromide was given dose 
mg./kg. with the repeat half-dose every min. (7, 8). Inhibition the 
hypertensive response common carotid occlusion was looked for, but less than 
total inhibition was accepted, some cats were unable totally inhibit 
the reflex matter what the dose. Curare was given dose mg./kg. (9) 
with half-dose repeated every min., and seemed just effective 
ganglion blocker C6. The paralysed cats were ventilated positive-negative 
phase pump rate per min. and volume cc. The two cats which 
received were first given curare and dibenzyline and their response 1.5 
per cent Fluothane recorded. After min. the nitrous oxide-oxygen mixture, 
per cent was added for min. and then 1.5 per cent Fluothane added in, 
and the response blood pressure measured after further min. This was 
followed min. washout period and then repeat dose using per 
cent 


BEATON: FLUOTHANE AND HYPOTENSION 
Results 


From Figure can seen that Fluothane lowers the blood pressure doses 
0.5 per cent and higher and that the response proportional the dose. 
There was significant change the heart rate the respiratory rate. There 
was definite and progressive depression the respiratory depth with increasing 
doses Fluothane (see Table and the four cats tested with 2.5 per cent 
Fluothane, two developed respiratory arrest. There was also progressive depres- 
sion the hypertensive response common carotid occlusion with increasing 
doses. Cardiac arrhythmias were seen five the sixteen cats which received 
increasing doses Fluothane, one 1.0 per cent, two 1.5 per cent, and two 
2.0 per cent. All reverted normal rhythm when the Fluothane was removed. 
Analysis the animals which received only one dose Fluothane test 
prior the blocking drugs showed that the blood pressure returned control 
levels after one 10-min. exposure. With exposure longer duration, and certainly 
when higher concentrations were used, min. was not always (as suggested 
Raventos) adequate blow-off period when judged return blood 
pressure. 


unblocked 
curare 
dibenzyline 
5.C6 and dibenz. 
6.curare and dibenz. 
P 


0.5 1.0 2.0 
FLUOTHANE 


Blood pressure response group one. 


The effect Fluothane the blood pressure the blocked animals did not 
differ significantly from the hypotensive effect the unblocked cats. The only 
significant difference analysis was between the response the group and 
the group that received both and dibenzyline (Table I). the blocked 
animals the depression respiration the Fluothane was still noticeable. 
Besides slowing the heart rate the blocking drugs tended have other side 
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effects, the most notable being the depressant effect and dibenzyline com- 
bined the respiratory rate and depth (Table 

The administration the blocked and ventilated cats enhanced the 
effect 1.5 per cent Fluothane degree that was the same for per cent and 
per cent; fall 16.9 per cent compared falls 38.2 and 39.5 per cent 
respectively (see Fig. 2). interest the antagonism the hypotension pro- 
duced the blocking drugs shown per cent Slowing the pulse 
occurred with the addition CO, and this effect was increased the Fluothane. 


TABLE 


VENTILATORY EFFECTS BLOCKED AND UNBLOCKED GROUPS 


Pretreatment 


Dose 
Fluothane Nil Hexamethonium Dibenzyline Hexamethonium 
and dibenzyline 
0.0% Rate —0.8+0.1 
Depth* 100.0 115.6+9.2 83.1411.2 
0.5% Rate 0.0 —0.4+0.4 
1.0% Rate +0.7+0.2 
1.5% Rate +2.0+0.4 
2.0% Rate 
Depth 


*Respiratory depth expressed percentage. When blocking drugs were given previously, 
Fluothane effect recorded percentage respiratory depth resulting from those drugs. 


Group Two: MEASUREMENT OUTPUT 


Method 


These experiments were designed primarily gain measure the effect 
Fluothane the cardiac output, and the same time obtain more precise 
measurements the ventilatory effects. The Fick principle was employed. Adult 
cats average weight 3.53 kg. were used. Basal anaesthesia was established 
with intraperitoneal chloralose, mg./kg. The trachea was cannulated and 
connected source oxygen. When Fluothane was administered, was from 
Fluotec vaporizer with the flow oxygen rate L./min. side-arm 
close the tracheal cannula led Phipps and Bird small-animal spirometer. 
This was washed out and charged with the atmosphere the animal was currently 
receiving before each measurement oxygen consumption. Each one the 
connections, oxygen cat, spirometer cat, and oxygen spirometer, could 
easily opened and shut means tap each connection. The femoral 
artery was cannulated and connected via three-way stopcock electromano- 
meter recording Sanborn Poly-Viso. small-bore polyethylene catheter 
was placed the right side the heart using pulsation and changes pressure 
water manometer the indicator position. The arterial and venous 


| q 
§ 
| 
¥ 
We 


CANADIAN ANAESTHETISTS SOCIETY JOURNAL 


samples were taken simultaneously over 1-min. period into oiled and heparinized 
syringes. The samples were 1.5 cc. each. All blood aspirated prior the taking 
the samples was returned the animals and the total blood lost the animal 
was considered not more than cc. Oxygen consumption was measured 
over 2-min. period and overlapped the taking the blood samples. Samples 
were taken and tracings recorded for initial values, after min. 0.5 per cent 
Fluothane, after 10-min. blow-off period, after min. 1.0 per cent Fluothane, 
after 10-min. washout, and on, for 1.5 per cent and 2.0 per cent doses 
Fluothane with the blow-off period the end min. instead 10. Estimations 
the differences oxygen saturation the blood samples were done using 
the Warburg apparatus and method taken from Courtice and Douglas (10) 
and supplied Dr. Armstrong the Department Pharmacology. One- 
half the samples were assayed within hr. the experiment and the other 
half was stored ice the refrigerator and done within hr. 


per. 
min, 
150 


HEART RATE 
100 


B.P 
100 
Fluo. Fluo. 15% Fluo. 


Ficure Effect CO, response Fluothane. 


Results 

The results are presented Figure and Table III. Oxygen consumption 
was essentially unaltered, was the respiratory rate. Cardiac output appeared 
depressed the Fluothane. order see loss blood necessitated 
the method used was responsible for any the changes the functions the 
cardiovascular system, two cats, the blood loss was reduced not taking 
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FLUOTHANE ADMINISTERED 


Ficure Effect the respiratory and cardiovascular functions (the units 
are the same those Table III). 


any samples the end the washout periods. The results were essentially the 
same; cardiac output showed the same response increasing doses Fluothane 
and, addition, there was some recoverey the end the experiment. This 
indicated the dotted line Figure Minute volume showed definite decrease 
did mean arterial pressure, calculated total peripheral resistance, and, this 
group, heart rate. Prolonging the washout period the end the experiment 
min. did not produce any further recovery blood pressure. 


Discussion 


From the results group one, accepting the analysis for significance, would 
appear that the hypotensive response Fluothane not materially changed 
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the use autonomic blocking drugs and can say that ganglion blockade 
and peripheral sympathetic blockade play part the production the 
hypotension. The difference between the and the and dibenzyline com- 
bined groups can explained reference Table II. While all the animals, 
blocked and unblocked, ventilation was depressed the higher doses 
Fluothane, the combination and dibenzyline produced almost much 
depression reducing both rate and depth respiration before any Fluothane 
was given, and must assume that hypoxia, hypercardia, and inadequate exchange 
vapour occurred and that this accounts for the difference. Reference Figure 
shows that enhances the effect Fluothane the blood pressure. 
the underventilated and dibenzyline group the opposite effect seen. Hypoxia, 
then, probably the explanation this difference. This also was suggested 
the response manual assistance respiration when was carried out the 
end three these and dibenzyline experiments. This produced elevation 
the blood pressure generally with increased response Fluothane. 

From these experiments far would appear that Fluothane exerts effect 
the reflex mechanisms, the vasomotor centre, the sympathetic ganglia, the 
sympathetic peripheral nerve endings. Hence, direct action the heart the 
arterioles may the means producing the hypotension. While not statistically 
significant, the difference slope between the plots all the blocked group 
and that the pressure changes with Fluothane the unblocked cats very 
suggestive that there may combined effect, and between dose 1.5 per 
cent and 2.0 per cent the blocked animals maximal dilatation the arterioles 

Inhalation carbon dioxide the blocked and ventilated cats definitely 
increased the hypotensive action Fluothane, and combination definite 
slowing the heart was seen. This could very well enhancement the 
Fluothane action both sites. The slowing heart rate points action 
the heart the presence any rate. Perhaps Fluothane agent 
like cyclopropane with which CO, accumulation predisposes towards the pro- 
duction adverse cardiac effects (11). 

the results from the second group experiments are considered, definite 
slowing the heart rate and reduction stroke volume point change 
rate the means reducing the cardiac output concentrations 1.5 per cent 
less, and suggest that direct depression the myocardium does not occur 
until toxic level 2.0 per cent reached. That Fluothane becomes toxic 
the cat doses 1.5 2.0 per cent fairly clear reference Figure 
Slowing the heart rate and the electrocardiograph changes reported (2, 12, 13) 
suggest some alteration the functioning the conductive tissue the 
heart. Harris (14), discussing the mode action anaesthetics high 
oil/water solubility co-efficients, which Fluothane example, sees the 
conducting tissue the most readily affected portion the heart. Curiously, 
significant change heart rate was demonstrated the first group unblocked 
animals, but the blood pressure still decreased. 

view the fact that the use blocking drugs demonstrated action 
Fluothane reflexly, the vasomotor centre, sympathetic ganglia, nerve end- 
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ings, change calculated total peripheral resistance must mean effect 
the arterioles. this effect appears with dose 0.5 per cent Fluothane when 
seems safe assume that oxygenation and the elimination are adequate 
must direct effect this agent the arterioles. The respiratory depression, 
not accompanied any significant compensatory increase rate, would 
seem the result depression the respiratory centre. this appears with 
relatively low doses Fluothane, can the other brain-stem centres remain 
unaffected for very long? Certainly, the accompanying hypoventilation, hypoxia, 
and hypercarbia, besides having adverse effects their own, would seem, with 
least, intensify some the bad effects Fluothane. 


The hypotension produced Fluothane would seem the result more 
than one action, with both the heart and the arterioles being site. Depression 
both the conducting tissue and the contractile tissue probably occurs and 
Fluothane has direct dilating action the arterioles. The degree hypotension 
seen with increasing doses reflection not only true hypotensive action 
Fluothane, but also its interaction with the cardiovascular responses the 
very definite depression respiration produced the cat with doses Fluo- 
thane 1.0 per cent more. 


SUMMARY 


The hypotensive action Fluothane cats receiving autonomic blocking 
agents was compared with the response unblocked cats. effect reflex 
mechanisms, the vasomotor centre, sympathetic ganglia, nerve endings appears 
play any part the production hypotension the cat. Cardiac output 
the intact animal receiving Fluothane was measured. From consideration 
both groups experiments would seem likely that Fluothane exerts its hypo- 
tensive effect means action the heart and the arterioles. Coincident 
depression respiration occurs. 
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Nous avons comparé hypotensive Fluothane chez des chats qui 
avaient regu des agents inhibiteurs nerveux autonome chez des 
chats qui n’avaient rien regu. cours observée chez chat, 
semble pas exister d’action sur les mécanismes réflexes, sur centre vaso- 
moteur, sur les ganglions sympathiques, sur les terminaisons nerveuses. 
Nous avons mesuré débit cardiaque sur intact soumis une anesthésie 
Fluothane. fait paralléle entre les deux groupes 
hypotensive Fluothane découlerait, selon toute vraisemblance, 
son action sur sur les artérioles. Nous avons observé une dépression 
respiratoire concomittante. 
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THE ROLE THE ANAESTHESIOLOGIST THE MANAGEMENT 
SEVERE SYSTEMIC 


Leroy CRANDELL, M.D., HOLLANDSWORTH, M.D., 
and WHITCHER, M.D.” 


THE MANAGEMENT severe systemic tetanus, early diagnosis vital 
importance that treatment can instituted promptly. After the diagnosis has 
been established, the primary aim halt the progression the disease and 
provide adequate supportive therapy during its self-limited course. 

order arrest the progress the disease, two main objectives must 
attained. primary importance the neutralization any circulating toxin 
before can combine with the central nervous system and produce further 
effects. This accomplished the intravenous and intramuscular administration 
adequate doses tetanus antitoxin. The second main objective eliminate 
the focus infection order prevent the further production toxin. 
addition surgical excision the focus which the tetanus organisms are 
living, multiplying, and producing toxin, antibiotic therapy should employed. 
Penicillin the drug choice because the clostridial organisms are sensitive 
its bactericidal action (1). Since symbiosis usually present, streptomycin 
dihydrostreptomycin, both, also are used increase the spectrum anti- 
biotic activity. 

The severity the neuromuscular manifestations tetanus depends the 
amount toxin that combines with the central nervous system. The duration 
the incubation period provides rough index the subsequent intensity 
the neuromuscular manifestations. 

The shorter the incubation period the more severe the neuromuscular mani- 
festations. 

Adequate supportive therapy must provided until the toxin released 
from the central nervous system and excreted from the body, usually period 
two four weeks. Supportive therapy involves the maintenance adequate 
caloric intake, fluid and electrolyte balance, pulmonary ventilation, and the 
control the severe reflex muscle spasms. 

The control the reflex muscle spasms with the concomitant maintenance 
pulmonary ventilation important and difficult aspect the management 
tetanus. The majority deaths from tetanus are due inadequate improper 
control the reflex muscle spasms and the subsequent deleterious effects 
hypoventilation. The anaesthesiologist, with his knowledge and skill the use 
muscular relaxants and the maintenance adequate pulmonary ventilation, 
can inestimable value the management this aspect tetanus (2). 

recent years, the the neuromuscular manifestations tetanus 
has been accomplished the administration massive doses paraldehyde, 


1Presented the Annual Meeting, Canadian Anaesthetists’ Society, June 23-25, 1958. 
2From the Department Anesthesiology, Bowman Gray School Medicine, Wake Forest 
College, and the North Carolina Baptist Hospital, Winston-Salem, 
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chloral hydrate, avertin, opiates, bromides, barbiturates. The use such 
massive doses these central nervous system depressants not only contrary 
basic pharmacological principles but detrimental the maintenance normal 
cardiovascular and respiratory physiology. balance between central depression 
and suppression muscle spasm hard achieve. Adequate control the 
severe muscle spasms only accomplished subjecting the patient the 
hazards respiratory and cardiovascular depression. The added insult hypoxia 
and hypercarbia central nervous system that already burdened the 
deleterious effects neurogenic toxin may prove disastrous. 

The advent drugs which block neuromuscular transmission resulted their 
extensive use the treatment tetanus. whole, the results with neuro- 
muscular blocking agents have been disappointing (3), largely owing their 
brief action and the inability produce muscular relaxation without respiratory 
paralysis. There narrow margin safety between the relaxing dose and the 
completely paralysing dose. 

Recently, Ibsen and Lassen have introduced new concept the treatment 
severe systemic tetanus (4). This involves the use fundamental principles 
anaesthesiology the production and management respiratory paralysis. 
The concept evolved from the experience Lassen applying anaesthesio- 
logical principles the management bulbospinal poliomyelitis during the 
epidemic Copenhagen 1952 (5). The subsequent decrease mortality 
proved its value the management bulbospinal poliomyelitis. 

Tetanus differs from bulbospinal poliomyelitis that muscular rigidity in- 
stead flaccidity present. The flaccid respiratory muscles the patient with 
acute bulbospinal poliomyelitis increase thoracic compliance and facilitate the 
maintenance ventilation mechanical methods. The spastic muscles the 
patient with tetanus decrease thoracic compliance and oppose the maintenance 
ventilation. Therefore, the thoracic compliance the patient with tetanus 
increased paralysing doses muscular relaxant drugs facilitate automatic 
pulmonary ventilation. 

The muscle relaxants that act centrally instead peripherally have more 
specific and logical pharmacological action recommend their use the control 
reflex muscle spasms tetanus. These drugs act centrally depressing 
polysynaptic neuronal transmission. 

The monosynaptic reflex arcs are unaffected. Included the group central 
acting muscle relaxants are mephenesin, zoxazolamine, chlorzoxazone, and metho- 
carbamol. The oldest member the group mephenesin. The intravenous 
administration this drug has the disadvantage that the used 
vehicle may produce intoxication and transient relaxant action less than ten 
minutes. Venous thrombosis has also been reported but less likely when 
dilute solution per cent) used. addition, intravascular haemolysis with 
subsequent haemoglobinuria and death from renal failure has occurred (6). 
More recently, zoxazolamine (7), chlorzoxazone, and methocarbamol have been 
introduced, These drugs have similar but more potent action, but with the 
exception they are chemically unrelated mephenesin. Other 
advantages over mephenesin are their longer duration action, smaller dose 
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requirement, less toxicity and wider margin safety. the newer central acting 
muscle relaxants methocarbamol has the advantage that can given intra- 
venously 2.5 per cent isotonic solution. The complications following the 
intravenous administration mephanesin have not been encountered with 
methocarbamol. 

Methocarbamol 
was synthesized Murphey (8) from guaiacol glyceryl ether. The skeletal 
muscle-relaxing properties the parent compound were described Ginzel 
(9, 10). The pharmacological actions this compound were determined 
Truitt and Littie (11) the Bowman Gray School Medicine, who demon- 
strated that methocarbamol produces depression polysynaptic pathways. 
There essentially effect the motor nerves, muscle, myoneural junction, 
the monosynaptic reflex arcs. Thus, the spasm the striate muscles relieved 
prevented the action methocarbamol through depression the central 
nerve pathways responsible for the reflex muscle spasm. 

The pharmacological rationale for the use the central acting muscle re- 
laxants explained the pathophysiology tetanus. has been demonstrated 
that the tetanus toxin selectively affects the interneurones polysynaptic reflex 
the central nervous system suppressing inhibitory synaptic action (12). 
result, polysynaptic reflexes are exaggerated and disco-ordinated due 
loss inhibitory control. The clinical manifestation this effect the inter- 
neurones and the alteration polysynaptic reflexes greatly exaggerated con- 
traction the flexor muscles and simultaneous contraction rather than relaxation 
the extensor muscles. Thus, the central acting muscle relaxants appear 
possess the proper pharmacological action control the rigidity and muscle 
spasms characteristic tetanus. 

sedative-relaxant regimen was formulated which proved satisfactory 
the control reflex muscle spasm two cases severe systemic tetanus 
(Fig. 1). This consisted methocarbamol suppress reflex muscle spasm and 
secobarbital pentobarbital produce psychic sedation. addition, chlorpro- 
mazine was used potentiate the sedative-relaxant effect. Since the degree 
hypertonia varies from time time, the intravenous route administration 
proved more accurate means than the oral route assessing the dose- 
response relation. Clinical observation, together with pneumotachygraphic and 
electromyographic studies, indicated that this combination drugs produced 
the desired suppression reflex muscle spasm without concomitant respiratory 
depression. 

Whatever the treatment involves, the patient must provided with adequate 
pulmonary ventilation. Ventilatory impairment usually incident sustained 
muscular spasm extremely depressant drug therapy rather than the direct 
effect the tetanus toxin the neurogenic tissue. Early tracheotomy should 
performed all cases severe systemic tetanus eliminate the possibility 
upper respiratory obstruction and facilitate suction secretions (12). 
addition, the insertion Levine tube even the performance gastrostomy 
necessary obviate the ever-present threat regurgitation and aspiration. 

addition unobstructed airway, the adequacy aveolar ventilation may 
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Depresses Cerebral 
Cortex Produce Chlorpromazine 


Psychic Sedation. Potentiates Action 
These Two Drugs 


Acts Polysynaptic 
Internuncial Neurons 
Produce Muscular 
Relaxation 


SEDATIVE-RELAXANT REGIMEN 


necessitate the use mechanical respirator ensure proper tissue oxygenation 
and carbon dioxide elimination. Several methods are available but not all are 
practical. The tank-type respirator commonly used incompatible with 
tracheotomy and greatly interferes with proper nursing and medical care. The 
cuirass respirator cannot provide adequate ventilation for prolonged periods 
prevent carbon dioxide accumulation. Although the electrophrenic respirator 
preserves the normal intrathoracic pressure relations, its general use has been 
found impractical because technical difficulties. The most effective 
the mechanical respirators one which creates intrapulmonary pressure changes 
maintain ventilation. Such machine may coupled endotracheal tube 
with inflatable cuff which has been inserted through the tracheostomy. 

The maintenance effective ventilation utilizing alterations intra- 
pulmonary pressure requires special precautions. The intrapulmonary pressure 
curve must the type causing the least possible impairment right-heart 
filling order avoid reduction cardiac output with concomitant hypo- 
tension. The period expiration should longer duration than inspiration 
that compensatory haemodynamic readjustments may take place during this 
period phasic decrease intrapulmonary pressure. Tolerance positive intra- 
pulmonary pressure dependent the individual ability develop 
and maintain elevated central venous pressure. During the phasic decrease 
intrapulmonary pressure, the elevated central venous pressure important 
permitting right-heart filling and thus contributes the maintenance satis- 
factory cardiac output. 

Thus, patients with hypovolaemia and peripheral vascular failure tolerate 
injudicious pressure breathing poorly, because the inability maintain satis- 
factory central venous pressure. system which alternates positive with negative 
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pressure less detrimental the circulation than one which alternates positive 
with zero pressure. decreased thoracic compliance responsible for the in- 
efficiency ventilation tetanus. The adverse effect decreased thoracic 
compliance would have the total volume pulmonary ventilation apparent. 
With the use neuromuscular blocking agents, the variation thoracic com- 
pliance enhances the problem maintaining pulmonary ventilation mechanical 
methods compared the patient with acute bulbospinal poliomyelitis where 
the thoracic compliance increased and more constant. The mechanical venti- 
lators require repeated readjustment owing the variation thoracic com- 
pliance. Without the anaesthesiologist’s constant interpretation the changes 
thoracic compliance and subsequent readjustment the ventilator, deleterious 
effects from excessive pressures hypoventilation may develop. 

The management the patient with severe systemic tetanus best carried out 
isolated room with special equipment. Constant care these patients should 
provided trained nursing personnel under the surveillance anaesthe- 
siologist. Strict observation vital signs, the efficiency pulmonary venti- 
lation, and the status muscle tone important. Postural drainage, together 
with pharyngeal and tracheobronchial suction secretions, must religiously 
performed. 

The following two case reports will illustrate the management severe 
systemic tetanus the advocated sedative-relaxant regimen. This regimen pro- 
vided effective suppression reflex muscle spasm without concomitant impair- 
ment pulmonary ventilation. 


Case 


3-year-old white girl was admitted the North Carolina Baptist Hospital with 
trismus and marked opisthotonus. splinter wood had become lodged her right 
foot days prior admission. She had received previous immunizations. 

examination, her temperature was 99.4° (rectal), pulse 160, and respiratory 
rate 16. She maintained opisthotonic position with frequent generalized muscular 
spasms. the ball the right foot there was superficial vesicle cm. from 
which 0.5-in. splinter was removed. The wound was widely excised, irrigated with 
hydrogen peroxide, and packed open. Tetanus antitoxin 70,000 units was administered 
and antibiotic therapy with penicillin and dihydrostreptomycin started. tracheotomy 
was performed under nitrous anaesthesia administered endotracheally. 
The patient was started sedative-relaxant regimen secobarbital mg., metho- 
carbamol mg., and chlorpromazine mg., administered intravenously every 
hr. She was maintained this regimen for days and her hospital course was one 
continued improvement. After days she was gradually removed from the sedative- 
relaxant regimen. residual neurological damage was noted. The patient had 
complete recovery and was discharged the fortieth hospital day. 


Case 

white man was admitted the North Carolina Baptist Hospital 
days after receiving laceration the right foot. There was history immunizations 
and had not been the armed services. 

admission his temperature was 100.8° rectally, pulse 90, and respirations 22. 
was quite restless, with marked trismus, moderate nuchal rigidity, and slight spasm 
the abdominal and sacrospinalis muscles. The right foot was described crimson 
the distal end with open granulating wound the tip the distal phalanx 
the great toe and laceration the plantar surface the great toe which had been 
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previously sutured but was now partly open. There was slight generalized tetanic 
reaction stimulation and reflexes were generally hyperactive. 

Immediately admission 94,000 units tetanus antitoxin were administered. 
amputation the distal portion the right foot, including all toes, was carried out 
metatarsophalangeal disarticulation and the plantar skin and soft tissue were excised 
proximal the lacerated wound opposite the great toe. Levine tube was inserted for 
gastric suction and tracheotomy performed. Antibiotic therapy with penicillin and 
dihydrostreptomycin was started. The patient was placed sedative-relaxant regimen 
consisting sodium pentobarbital 150 mg. and methocarbamol 6.0 gm., instilled through 
gastric tube every hr. 

the twenty-fifth hospital day surgical revision the amputation stump was 
carried out under general anaesthesia. Following this, the dose methocarbamol was 
reduced gm. every hr. The patient showed progressive improvement and was 
gradually taken off the sedative-relaxant regimen. was discharged the thirty- 
seventh hospital day with evidence neurological impairment. 


SUMMARY 


outline the management severe systemic tetanus has been presented. 
Special emphasis has been given the control reflex muscle spasm and the 
maintenance adequate pulmonary ventilation. sedative-relaxant regimen con- 
sisting secobarbital pentobarbital, methocarbamol, and chlorpromazine 
administered intravenously has been advocated. The anaesthesiologist, with his 
knowledge the pharmacological application drugs and the physiological 
maintenance pulmonary ventilation, can play vital role the management 
severe systemic tetanus. 


but primordial des soins d’un tétanus grave doit viser arréter progrés 
maladie. Une débridement chirurgical pour extirper foyer infectieux 
prévenir production toxines. faut administrer par voie intraveineuse 
intramusculaire pour neutraliser les toxines circulation avant 
n’attaquent nerveux central. Comme thérapie antibiotique, 
nous suggérons agissant contre les organismes clostridiaux 
streptomycine dihydrostreptomycine les deux associées pour agrandir 

Deuxiémement, doit donner une thérapeutique soutien adéquate. 
doit tenir compte, calorique, des liquides des électro- 
lytes ventilation pulmonaire. Les spasmes musculaires diminuent souplesse 
thoracique entravent ventilation, contre quoi faut employer des médica- 
ments myorésolutifs pour augmenter souplesse thoracique aider maintien 
ventilation pulmonaire. Ceux-ci agissent périphérie bloquant 
transmission neuromusculaire. Ils diminuent marge sécurité ils ont une 
durée courte: pour exemple, d-tubocurarine, gallamine 
choline. Ils agissent sur les centres déprimant transmission nerveuse poly- 
synaptique. Mephenesin comporte des risques thrombose veineuse, d’hémolyse 
massive possible avec une solution 10% par voie intraveineuse. 
plus faibles solutions sont moins risquées mais aussi moins puissantes. L’action 
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est courte durée administrée. Zoxazolamine Chlorzoxazone sont des 
médicaments plus puissants possédant une marge sécurité plus grande. 
peuvent étre administrés par voie orale rectale. est possible donner 
methocarbamol par voie intraveineuse, sans complication, solution isotonique 
2.5%. posséde une marge sécurité plus grande que mephenesin 
est plus puissant. déprime les faisceaux polysynaptiques responsables des 
réflexes engendrant les spasmes musculaires sans affecter les arcs réflexes mono- 
synaptiques. 

Contre les spasmes emploie aussi trachéotomie précoce pour éviter 
struction respiratoire supérieure, tube Levine une gastrostomie pour 
prévenir les régurgitations respirateur mécanique, qui 
produisant des changements pression intrapulmonaire, peut maintenir 
ventilation. 

les spasmes musculaires réflexes importants. Elle est donnée par 
voie intraveineuse pour conserver une relation plus étroite plus précise des 
doses des réponses. Pour sédation psychique, suggére secobarbital 
pentobarbital; pour supprimer les spasmes musculaires réflexes, conseille 
methocarbamol; pour potentialiser sédation myorésolution, donne 
chlorpromazine. 

supprimer totalement spasme musculaire réflexe sans déprimer 
piration, doit tenir compte clinique, des études pneumotachy- 
graphiques des études électromyographiques. 

donner des soins généraux, suggére: que malade soit placé dans une 
chambre munie d’appareils spéciaux; que des infirmiéres expéri- 
mentées exercent une surveillance constante sous direction 
giste; qu’on fasse une observation attentive tous les signes vitaux; qu’on évalue 
strictement ventilation pulmonaire; qu’on tienne compte tonus 
musculaire; qu’on place malade position drainage; qu’on pratique soi- 
gneusement répétition des nettoyages pharynx trachéo- 
bronchique. 
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THE SHORT-NEEDLE TECHNIQUE BRACHIAL PLEXUS 


REGIONAL ANAESTHESIA the brachial plexus has been associated for long 
time with the unpleasant complication pneumothorax. have been very much 
concerned about this complication, particularly with residents anaesthesia who 
are beginning learn the supraclavicular approach. There doubt that 
inexperienced anaesthetists account for the majority the pneumothoraces which 
occur. 

While attempting find way reduce the incidence this complication, 
were impressed the frequency with which paraesthesias occurred during the 
preliminary skin-wheal procedure and subcutaneous infiltration with short 
intradermal needle. Consequently, hoping reduce the chances pro- 
ducing what consider serious complication, devised technique 
brachial plexus block with short needle routine procedure. 

this series, (0.635 cm.), 25-gauge, (1.27 cm.), 24-gauge and 
(2.54 cm.), 23-gauge needles were used exclusively. Adriani (1) recommends the 
routine setting marker 1.5 cm. from the point 8-cm., 22-gauge needle. 
Unless the marker fixed and not freely movable, this cautious procedure 
not applicable our technique which free needles are preferred. The recom- 
mended marker setting still leaves exposed needle shaft which usually too 
long for our requirements. Moreover, needle with smaller gauge also 
essential part our technique. 

test the reliability and relative safety our method the majority our 
anaesthesias were administered residents who had not received previous in- 
struction brachial plexus block anaesthesia. All types major and minor 
surgical procedures the upper extremities were performed under brachial 
plexus block anaesthesia established with the short needle. Therapeutic blocks 
are not included this series. 

The familiar supraclavicular approach used and the point injection lies 
cm. above the mid-point the clavicle, posterolateral the subclavian artery 
where crosses the first rib. 

The success the short-needle technique depends the brachial plexus 
bundle the neck being brought close possible the skin surface the 
supraclavicular region. This condition can best realized observing the 
following recommendations. 

The patient placed the table dorsal decubitus. small, firm, narrow 
pillow, about in. long, in. wide, and in. thick, placed lengthwise between 
the shoulders. The head the patient rests back the table and turned 
the opposite direction the side being blocked. The anaesthetists moulds the 
shoulders around the pillow depressing them until they touch the table. The 
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pillow pushes the thoracic cage from behind and elevates the first rib which 
turn pushes the divisions the brachial plexus closer the skin the point 
injection. When the shoulders are pushed back, the shoulder girdle pivots 
backward around the immobilized thoracic cage, thus pulling the clavicle and 
adherent overlying tissues close proximity the first rib and brachial plexus. 
final postural manceuvre which also contributes lower the supraclavicular 
skin surface closer the brachial plexus achieved asking the patient 
lower his shoulders. the patient were asked assume the same posture 
standing up, would resemble soldier attention, with arms well down, chest 
out, and shoulders back. 


Ficure Brachial plexus block the right 
side. Note anaesthetist’s position behind the 
patient, depressing supraclavicular tissues with 
index finger. 


The operator helps bring the point injection closer the brachial plexus 
depressing the tissues with the index finger his free hand, close the 
needle. The anaesthetist takes unorthodox but comfortable and relaxed posi- 
tion. Instead standing the side the patient, stands the head the 
table, behind the shoulder the patient the side blocked. this way, 
has better perspective the over-all anatomical position the patient and 
avoids strained movements (see Figs. and 2). 

the subclavian artery not palpable when the anaesthetist ready raise 
the skin wheal, the external jugular vein can made prominent obstructing 
its return flow with the edge the free hand pressed down against the soft 
tissues just above the superior border the clavicle. Blowing out the 
cheeks achieves the same result, but with this method the patient need not 
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disturbed. The skin wheal site located cm. above the point where the 
prolongation the vein crosses the clavicle approximately its mid-point. 

After the injection site has been located, the short needle (usually the %-in. 
24-gauge size) mounted cc. Lock syringe with finger rings and the 
skin wheal raised. times the anaesthetist carries the syringe with needle 
attached and filled with solution. holds the syringe through the control rings, 
ready inject. 

With the short, small-gauge, non-traumatic needle, less precaution required 
locating paraesthesias. Deliberate, moderately quick, but controlled needle 
thrusts are made rapid succession until satisfactory paraesthesias, reaching 
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Ficure Brachial plexus block the left side. 
Note position patient. 


down the hand, are elicited. The patient instructed beforehand respond 
spoken word soon the sensation “electric shocks” runs down his 
arm. The anaesthetist must train himself “freeze” the needle the proper time. 
slight pause the end each thrust will avoid withdrawing the needle 
the skin prematurely after the production paraesthesias. 

The initial needle thrust follows the well-established, downward, backward and 
inward direction. Subsequent thrusts are fanned out all directions from the initial 
puncture paraesthesias are produced. unsuccessful, the same procedure 
repeated other injection sites, slightly lateral slightly medial the 
initial wheal. 

Contrary recommended practice (2), undesirable and unnecessary with 
the short-needle technique strike the first rib. Indeed, the first rib completely 
ignored deep landmark and regarded only protective shield the 
pleural dome. Striking the first rib only indicates that the needle unnecessarily 
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close the pleura and guarantee successful block without concomitant 
paraesthesias. also accounts for unpleasant periosteal irriatation and there 
possible hazard breaking the slender shaft the small-gauge needle. Our 
only criterion, therefore, for properly placed needle paraesthesia. 

Should impossible identify the brachial plexus paraesthesia, massive 
infiltration the region not attempted and the method abandoned. The 
relative anatomical distribution the nerves underlying the supraclavicular area 
appears too variable rely criteria other than paraesthesia produce 
complete anaesthesia with rapid onset. 

per cent solution Xylocaine with epinephrine 1:2,000 was used for all 
blocks. The average volume used was 24.5 

After paraesthesias have been felt, and test aspiration performed, the solution 
initially injected under pressure. the progression the needle has been 
arrested with split-second timing, paraesthesias will again felt owing the 
pressure the solution being injected (3). Should paraesthesias not 
produced this time, the experienced anaesthetist may risk withdrawing the needle 
very slightly until the force the injection again produces paraesthesias. This 
method ensures that the needle not beyond the fascial compartment which 
encloses the plexus. Since even small amount injected solution can distort 
the relation the plexus the overlying tissues, the entire volume the 
anaesthetic solution injected the spot where paraesthesias were felt without 
reorienting the needle. massage the supraclavicular region follows each block. 
tourniquet required, ring infiltration the upper arm performed. 

The entire block procedure our series averaged about min. order 
test the efficiency our method, all blocks were performed the operating 
room, few minutes before surgery. 

Preliminary testing for the degree anaesthesia, such skin-testing and 
diminished motor power, with the possible exception loss position sense (4) 
when occurs, does not give information the rapidity onset complete 
anaesthesia. The initial skin incision the only test which will determine whether 
the block has been total failure, partial success, complete success, 
far rapid onset concerned. Allowance being made for preparation, draping, 
etc., the average interval time before initial skin incision after termination 
the block procedure was min., sec. For practical reasons, blocks which did 
not develop complete anaesthesia the time incision were classified un- 
successful. All blocks requiring supplementary anaesthesia any form were 
classified failures. Although infiltration was not attempted those cases where 
paraesthesias did not occur, they were tabulated unsuccessful. 

Table shows the results cases brachial plexus block anaesthesia 
performed with the short needle. Complete anaesthesia developed within the 
required interval time blocks. exclude from the series cases 
which infiltration was not attempted owing failure locate paraesthesias, 
and classify the delayed onsets successful blocks, then our failure rate, 
given 8.5 per cent, would reduced 2.5 per cent. 

spite the short needles used this series, were impressed the 
number patients whom the first rib was struck unintentionally. Among the 
patients, the first rib was contacted times. attempt was made corre- 


4 


CANADIAN ANAESTHETISTS SOCIETY JOURNAL 


TABLE 


Length needle 


inch inch inch Total Percentage 

Failures 

Total failures 8.5 


late needle size with the weight and height the patient. From Table can 
seen that the needle was used few thin patients, but only satisfy 
our curiosity. The needle should used only rare occasions for heavy- 
set individuals with big bone structure. shown Table II, the %-in. needle 
was used for the majority patients including one ft. tall, weighing 205 
pounds (in whom the first rib was struck). much depends the individual 
anatomical relation between the brachial plexus and supraclavicular skin surface 
that clear-cut connection can established between needle length and height 
the patient. may said, general, that the divisions the brachial plexus 
are closer the supraclavicular skin surface heavy patients than they are 
short heavy patients. 

The duration the operations ranged between min. and hr. with 
average duration hr. min. Complementary superficial narcosis was adminis- 
tered seven patients. all successful cases, the intensity the block anaes- 
thesia was adequate for the full duration the operation. 

Application ultrasound means rapid diffusion for the anaesthetic 
solution was attempted few patients during the course this series. 
average dose watts per square centimetre for min. was applied the 
supraclavicular region nine patients immediately following brachial plexus 
block. view the restricted number patients sonated, impossible 
this time give serious evaluation the efficiency this physical agent 
spreading factor. our impression that motor paresis required less time 
become more intense after the application ultrasound. Therefore, there 
possibility that the onset anaesthesia may accelerated the application 
ultrasound over the infiltrated region. 


TABLE 


RELATION BETWEEN NEEDLE LENGTH AND WEIGHT AND HEIGHT 
PATIENT 


Needle length 


inch inch inch 


Weight (Ib.) 
Range 98-146 110-205 
Average 130 149 186 
Height 
Range 
Average 
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There were serious immediate late complications our series. There was 
evidence clinical symptoms pneumothorax. There was one case drug 
intolerance. The mild manifestations cortical stimulation this patient were 
easily controlled. emphasize the futility striking the first rib, consider 
contact the needle with the first rib complication. 

The %-in. needle was bent two occasions. Curiously enough, this did not 
occur striking the first rib but rather during the withdrawal period the 
needle toward the skin surface. When bending occurs, assumed that the 
slender needle has become weakened and discarded. There were broken 
needles. The periosteum the first rib seems cushion the shock when 
struck the needle. The subclavian vessels were penetrated ten occasions, 
but there were subsequent haematomas. The small-gauge atraumatic needle 
probably leaves such small puncture hole that the blood vessel seals 
instantly upon its withdrawal. 

Owing the relatively small volume solution injected, there was only one 
case stellate ganglion infiltration evidenced Horner’s syndrome. There 
was evidence phrenic nerve block. There were cases nerve 


injury. 
Discussion 


The short-needle technique presents certain advantages which justify discussion. 
The short length the needle and its small gauge make the method 
brachial plexus block anaesthesia readily acceptable. Many unwilling patients 
when shown the small needle readily submitted the procedure. The needle 
insertions cause discomfort the patient. With the small needle, practical 
instruction teaching brachial plexus block anaesthesia does not require the 
“nail-biting” supervision which occurs when 2-in. needle being inserted its 
shank. Indeed the absence pneumothorax our series evidence that the 
multiple blind punctures are not hazard. Since the needle almost instantly 
withdrawn after each thrust until paraesthesias are felt, doubtful whether 
the alveoli would tear and produce pneumothorax from within should the 
pleura accidently punctured (5). 

When the short, sharp needle inserted with quick thrust strikes the divisions 
the brachial plexus, the nerves are transfixed and paraesthesias occur readily. 
With longer, larger needle, advanced cautiously and slowly, the nerves are 
more likely roll off from its path and paraesthesias are more difficult 
establish. 

Nothwithstanding the possibility needle breakage, there does not appear 
any other gross disadvantage the short-needle technique brachial 
plexus block. 


SUMMARY 


the hope reducing the incidence pneumothorax associated with 
brachial plexus block anaesthesia, short-needle technique, using the supra- 
clavicular approach, described and the results cases are analysed. 
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Rather than use mobile marker long needle shaft, the short needle 
preferred safety precaution. The penetration the short needle neces- 
sarily limited its length when the shank impinges upon the depressed skin 
surface. 24-gauge needle was used the majority cases. Since the 
success the short-needle technique depends causing the brachial plexus 
bundle come close possible the supraclavicular skin surface, special 
recommendations with regard posturing the patient are given. 

The anaesthetist performs the block while standing the head the table 
behind the shoulder the patient, the side blocked. 

The only criterion for properly placed needle paraesthesia, and the first 
rib never sought deep landmark. Contact the first rib with the needle 
considered hazard and accident. 

The short needle makes possible locate paraesthesias rapidly without fear 
penetrating the pleura. Quick needle thrusts are made and the nerves the 
brachial plexus are easily transfixed the short, sharp, rapidly moving needle. 
The nerves are more likely roll off from the path longer, larger gauge 
needle which advanced cautiously and slowly. 

average 24.5 cc. per cent Xylocaine solution was used. The entire 
volume solution injected the spot where paraesthesias are felt. 

Complete anaesthesia developed rapidly patients. Delayed onsets were 
classified failures. Absence paraesthesias was also included the failures 
although infiltration was not attempted these cases. This accounts for the 
relatively high failure rate 8.5 per cent. 

attempt was made accelerate onset anaesthesia the application 
ultrasound eight patients. definite conclusions were reached regarding 
the diffusion anaesthetic solutions ultrasound. 

There were pneumothoraces other serious immediate late complications. 

The anaesthetist cautioned against the possibility needle breakage. 

Advantages the short-needle technique are set forth the discussion. 
pointed out that practical training brachial plexus block anaesthesia greatly 
facilitated the short-needle technique. 
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RESUME 


Dans but réduire fréquence pneumothorax, complication redoutable, 
associée régionale plexus brachial, les auteurs présentent une 
modification technique classique. Ils décrivent les résultats obtenus dans 
cas pratiqués moyen aiguille courte passant par voie d’approche 
sus-claviculaire. 
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dire des auteurs, courte apporte plus sécurité aiguille 
longue sur laquelle placé guide mobile. Tout pratiquant une pression 
sur les tissus mous niveau creux sus-claviculaire, pénétration pro- 
fondeur est nécessairement limitée longueur. Une aiguille 
pouce longueur calibre été utilisée dans majorité des cas. 

Attendu que succés cette technique dépend proximité plexus 
région sus-claviculaire, certaines recommandations sont données sur 

seul critére qui indique que est bien place est paresthésie 
premiére n’est jamais recherchée comme point repaire profond. 
contact avec premiére est danger éviter. 

courte permet faire rapidement repérage paresthésie sans 
danger perforer plévre. donnant les coups pointe repérage rapi- 
dement, courte, petit calibre, embroche facilement nerf. con- 
traire, une aiguille longue plus grand calibre, avancée lentement avec 
prudence, glisse plus facilement des nerfs. 

Une moyenne 24.5 cc. solution Xylocaine 14% ont été injectés 
Yendroit méme paresthésie été obtenue. 

Une anesthésie rapide, presque été observée chez patients. 
Les anesthésies retard ont été classifiées parmi les échecs. Les absences 
paresthésie ont été également dans groupe des échecs, bien que 
n’ait pas été pratiquée. Ceci explique taux d’échecs 
relativement élevé, chiffrant 8.5%. 

Dans une tentative d’accélérer début huit cas ont des 
applications niveau région infiltrée. Aucune conclusion 
définitive n’a été énoncée qui regarde rapidité diffusion des solutions 
anesthésiques par les ultrasons. 

Dans toute série, pas présenté pneumothorax d’autres com- 
plications sérieuses immédiates tardives. 

Les auteurs mettent lecteur garde contre possibilité briser 

Les avantages technique sont présentés dans discussion. Entre autres, 
elle rend plus pratique moins dangereuse technique 
délicate. 
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SODIUM METHOHEXITAL: CLINICAL STUDY 


(Lilly the high-melting isomer 1-methyl-5- 
containing sulphur. The sodium salt white powder, readily soluble 
water and stable for least six weeks aqueous solution room tempera- 
ture. The salt has 11. Its properties have been investigated 
Redish al. (1) and Stoelting (2). Methohexital has the following chemical 
formula: 


CH 


Methohexital was one seven intravenous anaesthetics previously submitted 
comparative investigation human volunteers (3-4). The evaluation 
methohexital that study was complicated the fact that all drugs were given 
2.5 per cent solution, which proved too concentrated for methohexital. 
For this reason and also because was felt that all the agents studied 
volunteers should investigated clinically well, the substance was ad- 
ministered under controlled conditions series patients. 


previous clinical study methitural (5), administration the drug 
was limited minor gynaecological procedures using only patients physical 
status and All patients received oxygen mask semi-closed system 
flow L./min. Muscle relaxants were given only when relaxation for pelvic 
examination was inadequate. All patients were premedicated with meperidine 
mg. and atropine 0.4 intramuscularly. 

Anaesthesia was induced with methohexital per cent and maintained with 
0.2 per cent intravenous drip. These concentrations had been found most useful 
during pilot studies. 

Various other concentrations and methods administration had been tried. 
However, 2.5 per cent methohexital proved too concentrated. Intermittent in- 

1From the Department Anaesthesia, University Saskatchewan, and University 
Saskatoon, Saskatchewan. 

2Supplies Methohexital were made available generous quantities through the courtesy 
Dr. Gruber, Jr., Eli Lilly Company, Indianapolis, Ind., U.S.A. 
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jection per cent methohexital possible, but since the drug potent and 
also short-acting, smooth maintenance anaesthesia was quite difficult. With 
intermittent injection, depth anaesthesia fluctuated from deep with apnoea 
almost complete wakefulness. Maintenance with 0.1 per cent intravenous 
drip was tried, but some patients was not possible maintain smooth 
anaesthesia with this dilute solution. 0.2 per cent drip proved the most suitable. 

total patients were anaesthetized this series and they were compared 
with patients comparable series who had received thiopental 2.5 per cent 
following the same premedication. This the same control series used the 
methitural study (5). 


Discussion 


Age. The oldest and the youngest patients both groups have been listed 
and the mean ages have been calculated Table Statistical analysis failed 
reveal any significant difference. 

Height and weight. Mean values the two groups were similar and differences 
were not significant (Table II). is, therefore, concluded that the groups were 
comparable far age, height, and weight are concerned. 

Time from premedication induction anaesthesia. There was wide 
variation the time from premedication induction from patient patient 
(Table III). This reflected the means and the highly significant difference 
between the two groups. This may have had some influence the final results, 
but was unavoidable owing the uncertainties operative schedule. 

Duration anaesthesia and operation. Duration anaesthesia was the time 
from induction anaesthesia the end the operation. The longest and the 
shortest anaesthetic and operating times each group have been listed (Tables 
and and the means for each have been calculated. The average durations 
anaesthesia and operation the thiopental group were significantly greater 
than the methohexital group. 

Total anaesthetic dose. The difference between thiopental and methohexital 
was highly significant (Table VI). Almost twice much thiopental was needed 
achieve and maintain anaesthesia. 

Induction dose and maintenance dose. The differences between thiopental and 
methohexital were highly significant, much less methohexital being required for 
both purposes (Tables VII and VIII). 

Dose per minute anaesthesia. Because the significant difference mean 
duration anaesthesia the thiopental group compared with the methohexital 
group, the dose required per minute anaesthesia was determined. This differ- 
ence was still highly significant (Table IX) and showed that methohexital was 
one and one-half times potent thiopental. 

Total sleep time was defined the time between induction and the 
purposeful response verbal command. Both the longest and shortest sleep 
times were listed for each group, well the means (Table X). The difference 
here was highly significant, which indicates that following standard operative 
procedure awakening from methohexital considerably faster that 
pental. 
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TABLE 


AGE 


Oldest Youngest Mean 
Thiopental yr. yr. yr. mo. 11.81 


Methohexital yr. yr. yr. mo. 11.19 


S.D.: Standard Deviation. comparison. n.s.: not significant. 


TABLE 


HEIGHT AND WEIGHT 


0.935 


Mean height Mean weight 
(in.) S.D. (Ib.) 


Thiopental 63.1 2.16 
—0.217 (n.s.) 
Methohexital 63.2 2.76 129.76 


S.D.: Standard Deviation. comparison. n.s.: not significant. 


TABLE III 


TIME FROM PREMEDICATION INDUCTION 


Longest Shortest Mean 


—3.189** 


**Highly significant .01) S.D.: Standard Deviation. comparison. 


TABLE 


DURATION ANAESTHESIA 


Longest Shortest Mean 
(min.) (min.) 


.05). S.D.: Standard Deviation. comparison. 


TABLE 


DURATION OF OPERATION 


Longest Shortest Mean 
(min.) (min.) (min.) 


*Significant .05). S.D.: Standard Deviation. comparison. 


1.579 (n.s.) 
20.43 
6.11 
2.060* 
5.43 
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TABLE 


ANAESTHETIC 


Maximum Minimum Mean 

(mg.) (mg.) (mg.) 
Thiopental 1,000 250 585.5 
Methohexital 510 140 324.8 


**Highly significant .01). Standard Deviation. comparison. 


TABLE VII 


INDUCTION 


Maximum Minimum Mean S.D. 
(mg.) (mg.) (mg.) 
Thiopental 250 244 30.12 
Methohexital 61.8 7.05 


**Highly significant .01). S.D.: Standard Deviation. comparison. 


TABLE VIII 


MAINTENANCE DOSE 


Maximum Minimum Mean $.D. 

(mg.) (mg.) (mg.) 
Thiopental 750 341.5 147.74 
Methohexital 450 90.21 


**Highly significant .01). S.D.: Standard Deviation. comparison. 


TABLE 
DosE PER MINUTE ANAESTHESIA 
Mean 
(mg.) 
Thiopental 34.91 15.14 
Methohexital 22.67 8.71 


**Highly significant S.D.: Standard Deviation. 


comparison. 


TABLE 
TotaL SLEEP INDUCTION AWAKE 
Longest Shortest Mean S.D. 


**Highly significant .01). S.D.: Standard Deviation. comparison. 


3.318** 
5.143** 
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TABLE 


WAKING TIME FROM INJECTION 


Longest Shortest Mean S.D. 


6.367** 
9.29 
**Highly significant .01). S.D.: Standard Deviation. comparison. 


Methohexital 


TABLE XII 


DosE PER MINUTE SLEEP TIME 


Mean 


(mg.) 
Thiopetal 15.57 9.72 


Methohexital 12.67 4.35 


.05). Standard Deviation. 


*Significant 
comparison, 


Waking time from last injection was the period from the last injection 
thiopental from the end the intravenous drip methohexital until the 
time when the patient responded verbal command. Again the difference was 
statistically significant and confirmed the faster awakening following metho- 
hexital (Table 

Dose per minute sleep time. The difference between thiopental and metho- 
hexital was significant, thus confirming the greater potency methohexital (see 
Table XII). 

Side effects (Table XIII). (1) The incidence cough during induction 
maintenance with either the agents was identical and was only minor 
clinical significance. 

(2) Hiccough occurred with sodium thiopental per cent the patients 
whereas occurred per cent with methohexital. This difference was highly 
significant. Whereas hiccough with sodium thiopental was seen induction 
only and was never prolonged, with methohexital persisted number 
occasions throughout the anaesthesia. 

(3) Movements occurred many patients both groups although less 
frequently with methohexital than with thiopental. The reason for this high 
incidence was that slight movements were used indication for additional 
amounts thiopental for increased rate the methohexital drip. These 
slight movements may therefore ignored for purposes comparison. 
disturbing movements other than those indicating the need for more drugs 
occurred with thiopental anaesthesia (Table XIV). Moderate movements in- 
volving the legs the point where such movements were noticed the surgeon 
were classified moderate. These were not seen with sodium thiopental but 
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TABLE XIV 


SEVERITY MOVEMENTS 


None Slight Moderate Severe 


occurred per cent the patients who received methohexital. Gross move- 
ments involved the entire body and included withdrawal the pelvis making 
continuation the operation difficult and annoying the surgeon. two 
patients such gross movements were seen under methohexital. They could not 
entirely controlled increasing the rate administration the drug. two 
further occasions anaesthesia could not maintained with methohexital alone 
and change had made inhalation anaesthesia. These two patients were 
not included the analysis. One patient who required rather large amount 
methohexital maintain anaesthesia showed repeated jactitations which were 
interpreted preconvulsive movements. Anaesthesia was continued with metho- 
hexital, but true convulsions developed. 

Apnoea. The clinical impression that methohexital very potent agent and 
tends depress respiration has been borne out the analysis (Table XV). 
The incidence apnoea following induction with thiopental 2.5 per cent was 
per cent, whereas that with methohexital only per cent. This difference 
was highly significant. the other hand, the duration apnoea, when 
did occur, was markedly longer after methohexital. This difference, however, 
statistically not significant because the great difference the standard 
deviation. Nevertheless, the fact remains that when apnoea with methohexital 
occurs likely good deal longer than after equipotent doses thio- 
pental. 

Relaxants. Small doses succinylcholine were given whenever muscular re- 
laxation was inadequate for proper bimanual pelvic examination. was needed 
per cent cases under thiopental anaesthesia and per cent cases 
with methohexital anaesthesia (Table XVI). The difference statistically not 
significant. One must therefore conclude that muscle relaxation not property 
either the two drugs. 

Emergence from anaesthesia. Whereas vomiting and retching were relatively 
common following thiopental anaesthesia, these were seen only once after metho- 
hexital (Table XVII). Other minor autonomic disturbances were more common 
after methohexital. The one case apnoea emergence was patient who 
had had prolonged apnoea during anaesthesia but was breathing spontaneously 
the end the operation. This patient was ventilated with oxygen for short 
period time and adequate spontaneous respiration then resumed. 

Recovery period. The incidence post-anaesthetic drowsiness, tiredness and 
dizziness was small and identical for both agents (Table XVIII). Headache and 
nausea occurred one patient following methohexital and one further patient 
developed unexplained hypotension, which resolved spontaneously. 
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TABLE XVI 


RELAXANTS 
Mean S.D. 
Thiopental 34% (17) 
1.750 (n.s.) 
Methohexital 20% (13) 
S.D.: Standard Deviation. comparison. n.s.: not signi- 
ficant. 
TABLE XVII 
EMERGENCE FROM ANAESTHESIA 
Depression and Vomiting and 
drowsiness cough retching Apnoea 
Thiopental 
TABLE XVIII 
RECOVERY PERIOD 
Drowsiness Hypo- 
and Tiredness Headache Dizziness Nausea tension 
Thiopental 
SUMMARY 


Methohexital the only intravenous anaesthetic agent tested far 
which combines shorter action with higher potency than thiopental. dose 
per minute anaesthesia for standard procedure taken indication, the 
relative potency thiopental methohexital 1:1.54. Nevertheless, the ratio 
total sleep time per minute anaesthesia for thiopental and methohexital 
1:0.7. 

Whereas apnoea following induction with sodium thiopental fairly constant 
phenomenon, less consistently seen after methohexital but tends 
good deal more prolonged when does occur. Induction with methohexital 
slow. Not infrequently the patient remains conscious for long 10-15 sec. 
following injection the drug. one may tempted make further 
injection the assumption that the first dose had been inadequate. The second 
injection, however, may well have been unnecessary, and results prolonged 
apnoea. experience gained the use this agent, such prolonged apnoea 
can usually prevented. Unfortunately, this makes the agent potentially more 
dangerous drug the hands the inexperienced. Persistent hiccough rather 
frequent feature methohexital anaesthesia but the whole not too dis- 
turbing and terminates spontaneously the end anaesthesia. Jactitations 
were seen once our series. They have also been observed others (1). 
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The intermittent administration methohexital has been found unsuitable. 
The high potency combined with very short duration the drug makes 
almost impossible maintain smooth anaesthesia without causing either pro- 
longed apnoea awakening. Administration continuous intravenous drip 
almost mandatory for any procedure lasting more than very few minutes. 
This renders the administration methohexital somewhat cumbersome for the 
short procedures for which most useful. must, course, realized that 
intravenous anaesthetic the sole agent not ideal, and that this type 
anaesthesia was only used this study obtain valid comparisons. Some the 
objections methohexital may well not apply used induction agent 
and thereafter only supplement nitrous oxide maintenance. Patients were 
more awake and less disoriented after methohexital anaesthesia. The incidence 
untoward emergence and recovery phenomena was higher. Muscle relaxa- 
tion for such procedures bimanual pelvic examination was not always satis- 
factory and had then provided succinylcholine. this respect, metho- 
hexital similar sodium thiopental. The period elapsing between premedica- 
tion and induction anaesthesia was significantly different the two groups; 
difficult evaluate the importance this factor upon the final statistical 
results. 
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RESUME 

Nous avons étudié, chez malades qui devaient subir des opérations gyné- 
cologiques mineures les effets cliniques methohexital, barbiturique non 
sulfuré action trés courte. Nous avons comparé ces malades une série 
malades semblables qui donné thiopental. Pour metho- 
goutte-a-goutte intraveineux solution 0.2%. Nous avons fait inhaler 

Nous avons constaté que methohexital est médicament trés puissant 
action courte. Quand emploie methohexital, est 
lente faut faire attention pas injecter une dose additionnelle médi- 
cament avant d’avoir total premiére dose, car pourrait s’ensuivre une 
apnée prolongée. Dans plupart des cas, est douce 
part fréquente d’un hoquet tenace. Nous avons été témoins d’un 
seul cas d’agitation. Nous pas toujours obtenu musculaire 
suffisant pour permettre examen bimanuel bassin qui peut étre comparé 
thiopental point vue. Aprés methohexital, les malades sont plus 
complétement réveillés moins désorientés. est difficile d’administrer 
methohexital fagon intermittente car est maintenir 
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médicament. 
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THE EFFECT ANTICHOLINERGIC DRUGS THE CARDIAC 
VAGUS: CLINICAL OBSERVATIONS PATIENTS UNDERGOING 
ELECTROSHOCK 


ALLEN M.D.” 


anticholinergic drugs the human cardiac vagus difficult 
demonstrate under clinical conditions, and was therefore not included previous 
studies these drugs volunteers (1). However, mentally disturbed patients 
receiving electroshock treatment (ECT) might suitable subjects for such 
study. This idea was based the observation that ECT followed vagal 
hyperactivity (2, 4). This powerful vagal stimulus may sufficient cause 
cardiac asystole. This condition occurred once this hospital, and has been 
reported others (5-9). 


METHODS AND MATERIALS 


Observations were made during 396 treatments patients, varying age 
from years. Each patient received ECT the morning while fasting. 
oral airway was inserted just before ECT. Oxygen was administered immediately 
after the shock with bag and mask controlled intermittent positive pressure 
breathing until respiratory efforts the patient were considered adequate. Direct 
observation the electrocardiogram recording, palpation the radial pulse, 
and ausculation the apical heart beat were studied: (i) during unmodified 
shock therapy unpremedicated patients; (ii) during modified shock treat- 
ment unpremedicated patients; and (iii) premedicated patients during 
356 modified shock treatments. “Premedication” refers the prior administration 
anticholinergic antihistaminic drug. “Modified” refers the administra- 
tion ultra-short-acting barbiturate and muscle relaxant intravenously 
immediately preceding ECT. For each patient the electroshock was applied 
the head line voltage approximately 115 lasting between 0.8 and 1.2 
sec. The current was delivered simple electrical stimulator similar that 
originally described Cerletti and Bini. 

Monitoring the arterial and venous blood pressure directly was not deemed 
feasible these mentally disturbed patients, and was therefore not carried out, 
although was recognized that ECT causes marked alterations (10). The electro- 
cardiogram (lead was recorded most patients direct-writing Sanborn 
Visocardiette and the remaining patients oscilloscope with photographic 
recorder. the first group patients the electrocardiograph recording was taken 
continuously from few minutes preceding the shock until after the convulsion and 
normal record was apparent. the second group (32 patients), the electro- 
cardiograph recording was started just before injection thiopental (75-150 mg. 


1Presented the Annual Meeting the Canadian Anaesthetists’ Society, June 1958. 
2From the Departments Anaesthesia and Psychiatry, University Hospital, and University 
Saskatchewan College Medicine, Saskatoon, Saskatchewan. 
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and succinylcholine (10-20 mg.). the third group, the patients were 
among those the second group. These patients received each drugs 
under study least once intravenously: atropine 0.6-1 mg., scopolamine 
0.3 mg. (Bellafoline®), oxyphenonium 0.5 mg. 
hexocyclium 1.5 mg. (Tral®), methantheline 5-15 mg. promethazine 
mg. (Phenergan®), and mepazine mg. (Pacatal®). Following control 
electrocardiogram, premedication was injected. Then, min. later the clock, 
the electrocardiogram was recorded continuously during injection thiopental 
and succinylcholine and until normal record was apparent after the ECT. The 
remaining patients this group were given premedication intramuscularly 
min. before the treatment. Most the latter received two three the above 
drugs least three occasions. these patients the electrocardiogram was 
recorded continuously above. 

Palpation the radial pulse was carried out during the times that electro- 
cardiograph recordings were taken. the older patients, and whenever feasible, 
the apex beat the heart was observed auscultation. 


OBSERVATIONS 


Clinical Reactions 

Three responses were observed (11, 12). 

reaction. The patient had sudden start, with the onset the current 
flow. Unconsciousness was caused the shock and was brief duration few 
seconds This type reaction was seen with only six treatments five patients. 
When reaction occurred, additional shocks were given two three) order 
produce convulsion. each these patients, only minor abortive 
convulsion was produced. 

Abortive convulsion. sudden start, above, was followed few seconds 
slight twitching the face, hands, and feet, and tonic spasm the neck 
muscles. Slight moderate cyanosis the face and neck often appeared after 
the onset twitching. The fingers usually assumed characteristic fist position 
with the thumb between the index and middle fingers. The feet were usually 
extended. The patient’s colour improved during artificial respiration (for 
min.) with 100 per cent oxygen. Breathing began quietly most patients. This 
type reaction was seen during thirty-one treatments fourteen the patients. 
seen more frequently when larger doses muscle relaxants are administered 
modify ECT. 

Grand mal convulsion. severe generalized tonic spasm lasting several seconds 
was followed facial twitching, marked flexor tonus the hands and feet, and 
upward deviation the eyes. The reaction then gave way coarse clonic 
movements. The convulsion usually lasted sec. Apnoea lasted minute 
two longer than the convulsion, while unconsciousness usually exceeded min. 
Slight cyanosis appeared almost all the patients following one more 
their treatments. This type reaction was seen during 365 treatments the 
fifty-two patients. 
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Cardiovascular Reactions 


Unpremedicated patients and unmodified shock treatments). The reactions 
began with tonic seizure lasting sec., followed clonic seizure 
from sec. The clonic seizure was followed marked restlessness. Un- 
consciousness was induced immediately the electroshock and lasted until 
min. after the seizure subsided. consciousness was regained, there was 
period which the patient was very confused and threshed about. 

The physical reaction was severe that the electrocardiograms were grossly 
obscured the skeletal muscle action currents. The only consistent and valid 
observation was elevation the and waves. Strong flexion the wrists 
obscured the radial pulse every patient. Auscultation the heart during four 
the eight treatments indicated the occurrence period asystole which 
lasted until the clonic convulsion began. 

Unpremedicated patients and modified shock (32 treatments). the electro- 
cardiogram appeared period cardiac asystole may have occurred 
every patient. Initially, the asystole was felt due entirely artifact 
caused the electric current (applied the patient) “shocking” the electro- 
cardiographic recorder. However, auscultation the heart fourteen, and palpa- 
tion the radial pulse all thirty-two patients, appeared provide valid proof 
that immediately following the passage the electric current, and corresponding 
approximately the tonic phase the shock, there was period few 


minute ofter |25mg. Thiopentol 30 seconds after lOmg. Succinyicho! 


17 seconds 


Female, aged years, under treatment for chronic schizophrenia. 
clinical evidence cardiovascular disease. Premedicated with 0.6 mg. atropine 
Modified ECT with 115 for 0.9 sec. cyanosis developed during grand mal convulsion. 
Pulse was not palpable for sec. after shock. Elevated and waves and tachycardia for 


next sec. Normal record thereafter. 
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seconds when there was heart beat. eleven these patients was noted 
also that, spite ventilating the lungs with 100 per cent oxygen immediately 
following the shock, they became cyanotic. three these patients, cyanosis 
was marked, and required vigorous artificial respiration for several minutes before 
good colour returned. these three patients, the heart beat could not heard 
auscultation for more than sec. 

most these patients the radial pulse became palpable moment before 
the clonic phase the convulsion began. The rate the palpable pulse this 
time was usually much increased. Shortly thereafter, cardiac complexes could 
discerned the electrocardiogram. These appeared grossly irregular form. 
the clonic convulsion subsided, the electrocardiogram became clearer and 
approached normal form. 

subsequent study the portion the electrocardiograph tracing taken 
during the convulsion, critical interpretation was unreliable because action 
currents skeletal muscle contractions masked the cardiac action currents. 
was evident, however, that gross irregularities were present, and that alterations 
cardiac rate and rhythm persisted most patients until spontaneous respiration 
was adequate. 

Premedicated patients and modified shock (356 treatments). These patients 
received eight twelve treatments, two-day intervals over two- three-week 
period. Serial observations this group indicated that the gross disturbances 
the electrocardiograph tracings induced the electroshock were less severe and 


a 


seconds 


Ficure Same patient Figure days later. premedication. Modified ECT with 
115 for 0.9 sec. Pulse was not palpable for sec. after shock. Patient became moderately 
cyanotic during the clonic convulsion. Elevated and waves and tachycardia for next 
sec. Then normal record except for ventricular extrasystoles during following sec. Normal 
record thereafter. 
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shorter duration than those seen the unpremedicated patients. The duration 
the tonic phase the convulsion particularly was shorter this group. When 
the action currents the clonic seizure decreased, various arrhythmias could 
discerned. These included sinus arrhythmia, tachycardia, bradycardia, sino- 
auricular block, atrioventricular nodal rhythm, shifting pacemaker, and auricular 
and ventricular extrasystoles. and T-wave elevation occurred most frequently. 
T-wave depression inversion occurred only six times. Tachycardia was seen 
far more frequently than bradycardia during and after the clonic seizure the 
grand mal convulsion. (Figs. 1-5). Following nineteen the thirty-one abortive 
convulsions, bradycardia was the main alteration observed. Eight the other 
twelve had disturbance, and the other four had moderate tachycardia. These 
arrhythmias were essentially the same reported others (13-19). 

Methantheline was discontinued premedicant after the first eight treat- 
ments, the patients complained palpitation. Promethazine and mepazine 
were not effective reducing the cardiovascular reactions and were also 
discontinued after twenty-one and nineteen treatments respectively. The re- 
maining five drugs appeared produce similar reduction electrocardio- 
graphic disturbances, but none completely abolished these. The latter could 
probably extended increasing the dose the drugs, but intense drying 
salivary secretions was very disturbing these patients, and was therefore 
avoided. 
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Ficure Same patient Figures and days later. Premedicated with 0.3 mg. 
bellafoline Modified ECT with 115 for 0.9 sec. cyanosis developed during the 
convulsion. Pulse was not palpable for sec. after shock. Elevated and waves, but 
tachycardia for sec. Normal record thereafter. 
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ECT usually causes four acute changes the patient: (i) loss consciousness; 
(ii) convulsion; (iii) autonomic syndrome affecting the respiration, the rate 
and rhythm the heart, the blood pressure, the sphincters the genital-urinary 
tract, the pupils, the salivary glands, and gastric secretion; and (iv) number 
ill-defined endocrine and metabolic alterations which affect the level blood 
glucose, proteins, lipoids, chloride, calcium, nitrogen, phosphorus (increased), 
and potassium (decreased (20). 

Many these changes are similar those seen when the hypothalamus 
stimulated. Neurophysiologists believe that this region the brain the centre 
primordial emotional life. Electroshock, therefore, appears cause excitation 
the centres the autonomic nervous system and accompanied upward 
discharge from the hypothalamus the cortex (21-22). 

The significance transitory electrocardiograph changes are often discounted 
during stress reactions. However, when they are accompanied such severe 
physical reaction occurs during ECT, they must not ignored—especially 
the elderly patient with without clinical evidence cardiovascular disease. The 
clinical disappearance the pulse and heart sounds during the tonic phase 
ECT many the patients may indicate very sharp fall cardiac output due 
either precipitous reduction stroke volume, complete diastolic arrest. 
The elevated P-wave which was seen most frequently during the clonic convulsion 
probably indicative dilatation the auricle the heart continues fill 
during ineffectual ventricular contraction; and the sinus tachycardia, which was 
seen frequently, probably caused Bainbridge-type reflex, (15). 

Since ECT does not remove any primary causes mental diseases, and may 
only alter their mechanisms, has become established therapeutic procedure 
for only certain mental disorders, because produces results better than other 
forms shock therapy, and probably much safer (12). But, Maclay has 
pointed out, the annual death rate from ECT increasing, and the total number 
deaths considerable when one thinks terms individuals and not 
statistics and percentages (23). Therefore, must recognized that the re- 
peated administration ECT may produce pathological disturbances which 
acutely threaten the life the patient. 

The main concern the anaesthetist and the psychiatrist during the adminis- 
tration ECT the avoidance acute pathological changes cardiorespiratory 
function. now evident that unmodified electroshock and modified electroshock 
the unpremedicated mental patient causes serious disturbance cardiac 
dynamics. These disturbances are reduced premedication with therapeutic 
dose anticholinergic drug, potent antihistaminic drug (18, 24-26). They 
may abolished somewhat larger doses some these drugs, such as: 
atropine mg., scopolamine 0.8 mg., mg., oxyphenonium 
hexocyclium mg. 

Several questions could not answered from these clinical studies, and they 
have not been investigated previous workers. believe that these require 
unequivocal answer before further improvement the care mental patients 
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undergoing ECT can sought. (i) Does the heart actually stop some time 
during ECT? (ii) so, this due the effect electroshock the higher 
centres the brain, vagal-carotid sinus syndrome, period complete 
heart block such occurs Stokes-Adams syndrome? The latter effect quite 
possible since stimulation the carotid sinus may occur during the tensing 
the neck muscles during the tonic phases ECT, producing either vagal 
vasodepressor response. The former may cause reflex slowing the heart because 
sinus node inhibition atrioventricular block. The latter may cause hypo- 
tension only. (iii) thiopental and succinylcholine protect the patient from 
undesirable cardiorespiratory reactions? Gellhorn believes that barbiturates 
abolish the effectiveness ECT that longer elicits pressor response, 
seen unanaesthetized patients, but elicits depression blood pressure 
owing the predominance the parasympathetic vagal excitation (27). 
Others feel that modifying ECT does not reduce its efficacy and does protect 
the. patients’ cardiovascular system from severe and acute alterations (17, 18, 
28-30). (iv) asystole does occur, can avoided entirely previous 
administration vagal-blocking dose anticholinergic drug potent 
antihistaminic drug? 

series animal studies were undertaken answer the above questions, and 
will described later report. 


SUMMARY AND CONCLUSIONS 


The effect anticholinergic drugs the cardiac vagus was studied means 
monitoring the electrocardiogram (lead 2), the radial pulse (palpation), and 
the apical heart beat (auscultation) mentally disturbed patients before, 
during, and after 396 unmodified and modified electroshock treatments. was 
suspected, but could not demonstrated unequivocally, that period cardiac 
asystole occurred when anticholinergic drug was given. Premedication with 
anticholinergic drug reduced potentially dangerous cardiac arrhythmias that 
followed ECT 

asystole does indeed occur during ECT, should considered essential 
premedicate every patient with anticholinergic drug sufficient dosage 
block the cardiac vagus, especially there suspicion evidence cardio- 
vascular disease. 
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Chez malades souffrants désordres mentaux qui nous avons donné 396 


électrochocs modifiés non modifiés, nous avons étudié avant, pendant aprés 
les traitements, médicaments anticholinergiques sur vague cardiaque, 
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sonorisant (en dérivation), palpant pouls 
radial auscultant bruit cardiaque pointe. Des arrythmies 
vagale ont été observées dans plupart des cas. nous 
avons noté fréquemment une élévation cours convulsion 
clonique, que nous avons interprété comme une indication dilatation 
continuant remplir durant des contractions ventriculaires 
caces. Nous avons également observé, maintes resprises, tachycardie, 
signature réflexe type Bainbridge. 

Nous avons soupgonné, sans pouvoir démontrer fagon non équivoque, 
quil apparaissait une période cardiaque lorsque nous pas 
administré, préalable, médication anticholinergique. confirmation cet 
avancé est basée sur constatation d’absence pouls palpable radiale, 
dactivité électrique cardiaque Nous avons entrepris, 
chez une série dans but d’approfondir cette étude. 

conséquence que tous les malades, plus ceux chez qui 
des lésions cardiovasculaires ceux qui sont porteurs semblables 
lésions, que tous les malades une prémédication contenant des médica- 
ments anticholinergiques quantité suffisante pour inhiber vague cardiaque. 
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REPORT THE USE DIPIPANONE HYDROCHLORIDE 
POSTOPERATIVE 


CAMPBELL, M.B., F.R.C.P.(C), 


HYDROCHLORIDE, since its action rats was first described Offner 
al. (1) Nature 1949, has been sporadically reported various investi- 
gators analgesic medical, obstetrical, and postoperative conditions, and 
also adjunct intravenously light anaesthesia for obtunding pain reflexes 
and for controlled central respiratory depression (2,3,4). 

This drug the piperidine analogue amidone since morphine-like 
its analgesic action and, when given sufficient dosage, produces respiratory 
depression which can reversed with Nalline® Lorfan®. 

This report based its use alleviating pain four hundred postoperative 
patients the recovery room. There are many variables assessing the analgesic 
properties drug under these conditions such preoperative sedation, site 
and duration operation, anaesthetic agents used, sensitivity drugs, physical 
condition and personality the patient, and the knowledge and judgment the 
investigator and his assistants. 

Preoperatively the patients the series were given equivalent doses 
meperidine morphia and hyoscine atropine, depending age and physical 
condition, and most them were anaesthetized with thiopentone, nitrous oxide, 
and relaxant. Some received intravenous meperidine and few had cyclo- 
propane. There were also some epidural and spinal blocks. 

Table shows the field operation, nearly half the series (198) being 
abdominal cases; ages ranged from years. 


TABLE 

Site operation No. 

Head and neck 
Spine 
Extremities 
Chest 
Abdomen 198 
Perineum 
TOTAL 400 


The drug was given subcutaneously the recovery room when the patient 
complained pain was very restless after recovering consciousness. 
sufficient relief was not apparent min. repeat dose was given. Table 
shows that fifty-two the four hundred received repeat dose. Eight received 
relief until some other drug was used, and twelve complained pain 
matter what was given. When relief was very good the drug was effective 
min. with the patient relaxing into quiet sleep from which she 
was easily roused answer questions sensibly. 

1Presented the Annual Meeting, Canadian Anaesthetists’ Society, June 23-25, 1958. 


2Department Anaesthesia, University Toronto, and Toronto General Hospital, Toronto, 
Ontario. 
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TABLE 
Pipadone: amount first dose mg. 20mg. 25mg. Total 
No. patients 246 146 400 
No. given other drugs for relief 
No. receiving relief with other drugs 


Blood pressures, pulse, and respiration were taken arrival the recovery 
room, the peak the drug effect, and intervals one-half one hour 
subsequently. Blood pressure and pulse changes, they occurred, were not 
significant. the pulse rate was fast before injection the drug, might 
decrease; happened slow, might increase. Changes ranged from 
ten forty per minute, but followed set pattern. Blood pressure changes also 
were not significant. 

Vomiting occurred seven patients but never within min. giving the 
drug and five them was between and hr. after. was more often 
recorded that any immediate postoperative nausea was relieved. 

Respiratory depression (Table III) occurred five patients. decrease 
respiratory rate twelve under was considered require treatment. Three 
these patients had been given Phenergan well Pipadone® control 
extreme restlessness. This apparently very potent combination. Nalline one 
patient and Lorfan another quickly restored respiration safe level. The 
slowly progressive depression the 73-year-old patient rate six should 
have been reversed earlier. 17-year-old girl with plastic revision the nose, 
showed slowly progressive depression over 70-min. period respiratory 
rate eight. Someone ordered Megamide® and Daptazol® which she re- 
sponded! 


TABLE III 


DEPRESSED RESPIRATION 


Interval 
Dose after 
Pipadone Other Respiration given 
Age (mg.) drugs rate (min.) Treatment 
Daptazol 
Phenergan 130 Nalline mg. 
mg. 
37.5 mg. 
mg. 


Duration sedative effect difficult estimate, but records were kept the 
time and nature subsequent sedation used. Many patients received further 
sedation, but 127 abdominal and abdomino-perineal cases the average time 
subsequent sedation was hr. 
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comparative series with other sedative and analgesic drugs has not been 
completed. 


SUMMARY 


record has been kept the effect dipipanone hydrochloride four 
hundred postoperative patients, noting the dose, the time intervals between in- 
jection and satisfactory effect, and between the injection and subsequent use 
sedation, and any side effects blood pressure, pulse, respiration, and nausea 
vomiting. 


CoNCLUSION 


Dipipanone hydrochloride useful analgesic drug with hypnotic qualities 
and minimum side effects the dosage used. Respiratory depression has 
not been noticeable but can occur and increased where phenathiazine deriva- 
tives are used. 

wish thank Burroughs Wellcome Company (Canada) for the oppor- 
tunity trying out Pipadone. 


cours des suites opératoires, chez 400 malades, nous avons étudié les 
effets chlorhydrate dipipanone et, plus dose, 
valle entre les injections d’un effet appéciable entre 
d’un autre sédatif ainsi que les effets secondaires sur tension 
artérielle, pouls, respiration, les nausées les vomissements. 

chlorhydrate dipipanone posséde pouvoir analgésique utile, des 
qualités hypnotiques trés peu secondaires aux doses employées. 
dépression respiratoire pas attiré notre attention, mais peut 
elle est aggravée lorsqu’on emploie méme temps des dérivés phena- 
thiazine. 
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ENDOTRACHEAL INTUBATION INFANTS AND 


HAS BEEN stated that writers not agree whether endotracheal intubation 
easier more difficult children and infants than adults (1). may 
instructive describe our experience the difficulties which occur during the 
insertion endotracheal tubes children’s hospital, where this procedure 
performed very frequently. 

Broadly, the main problems are anatomical anaesthetic. Such basic difficulties 
those which arise from lack experience lack proper apparatus should 
not concern trained anaesthetists reputable hospitals. 


ANATOMICAL PROBLEMS 


Paediatric anaesthetists have considered the small size the larynx and trachea 
children and infants most important feature their work. Attention has 
been drawn also the more cephalad and more anterior position the larynx, 
together with the “infantile” shape and lie the epiglottis and the relative con- 
striction within the cricoid ring young patients (2). 

There also “crowding” many structures the region the small 
oropharynx and hypopharynx. This partly due the obtuse angle the 
mandible (175° birth), which becomes more caudad relative the fixed 
condyle and nearer right angle the adult (135°), and partly the 
narrowness the ramus which expands with growth. The infant tongue also 
relatively larger. 

Serial occlusion studies the jaws show that the mandibular gum pad birth 
posterior that the maxilla and does not establish its correct relation until 
after one year age (3). Prominence the maxilla usual until the fifth post- 
natal month and this may persist, mandibular retrusion may exist. Either leads 
poor support the tongue base the muscles attached the mandible and 
obstruction direct-vision endoscopy the upper jaw. Immaturity the 
alveolar ridges and teeth means that distortion and luxation can easily occur, 
well grosser traumatic damage. The cranium dominates the small body 
younger patients. There frequently excess the adenoidal tissue other 
impairment the nasal airway. 

There are also many specific pathological conditions which may deform the 
anatomy the air passages. These may congenital, neoplastic, infective 
origin. 


Consideration Anatomical Problems 
the larynx more anterior and cephalad, expected that the angle 
which exists between the laryngeal opening and the pharynx would even more 
the Annual Meeting, Canadian Anaesthetists’ Society, June 23-25, 1958. 
2From the Department Anaesthesia The Montreal Children’s Hospital and McGill 
University, Montreal, Canada. 


Can. Anaes. Soc. J., vol. no. January, 1959 
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acute than adults (4). Thus, despite the relatively large head the 
lower age groups, which gives some degree flexion the cervical region, when 
lying flat surface, preferable always increase this flexion use 
pillow “doughnut” type headrest. laryngoscope with total (5) partial 
(6) curve the blade will tend further increase the anterior displacement 
the glottis. 

infants and children use straight laryngoscope blade the manner 
recommended for the MacIntosh blade: that is, place the tip the blade 
the valleculae. This preferable for the reasons originally stated (5), plus the 
fact that children often difficult lift the epiglottis (7) and because 
abrasion and contamination the arytenoids and aryepiglottic folds the 
laryngoscope may occur the attempt. the broad tip straight laryngoscope 
placed the valleculae and slight pressure exerted anterior the larynx 
posterior direction (Figs. and full view the glottic opening obtained. 
Owing their softness early life, neck structures are easily dislodged for this 
manceuvre gentle digital pressure. With this method nearly straight, soft 
plastic tube can inserted without difficulty and any obstruction its passage, 
due the anterior commissure angulation trachea, unlikely (2). Owing 
the fragility the structures involved, believe that for general use very 
pliable endotracheal tubes have advantages (8). 

Until the teeth erupt, the gums are series segments active vascular 
tissue which nourish the toothbuds. the very young the teeth-bearing margin 
the maxilla not resistant and can easily indented any excess pressure 
(Fig. 3). Distortion from excessive pressure may lead permanent displacement 
facial structures and simple immediate remoulding recommended such 
instances (9). The deciduous teeth either jaw may easily dislodged. 
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Ficure picture intubation the trachea being per- 

formed with the tip straight laryngoscope blade the 

valleculae and external backward pressure being applied 
the larynx region. 


Ficure roentgenogram Figure with the direct line 
vision into the trachea indicated (A) and backward pressure 
being applied externally the finger marked (B). 


Ficure Marked indentation the right upper alveolar 
margin caused direct laryngoscopy during multiple attempts 
resuscitation. 
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tooth mislaid during intubation during anaesthesia and cannot found, 
our usual practice take chest X-ray and necessary bronchoscopic 
examination before the patient awakes. 

important have small laryngoscope blade with blunt edges for work 
with infants and realize always that excessive pressure must never used 
some damage inevitable. Gentle technique may encouraged the use 
miniature laryngoscope (10) more obtuse angulation between the 
laryngoscope handle and blade (11). 

Nasal intubation only practised when specifically indicated, for example, 
certain plastic and dental procedures and ankylosis the jaw. curious that 
the adenoid tissue rarely complicates the insertion soft tubes are employed, 
but rupture and penetration the mucosa the upper airway may occur even 
with the greatest care (12). 

Narrowing the tracheal lumen within the cricoid ring has long been recog- 
nized. This have noted sometimes associated with tracheo-oesophageal 
fistula, and good range sizes tubes must always available. Laryngeal 
and subglottic webs and strictures are uncommon and only five cases tracheal 
atresia have been described (13). Thyroglossal cysts, cystic hygromata, and 
mucous cysts the epiglottic region are also rare; they may encroach the air- 
way but they not usually lead serious difficulty when the patient being 
intubated. Haemangiomata, neuroblastomata, and anomalous vessels may intrude 
upon the tracheal lumen but can usually bypassed endotracheal tube 
firm consistency. 

Patients with cleft lip and palate present problems owing difficulties which 
are partly anatomical. The cleft can packed provide support for the laryngo- 
scope and help prevent damage, but the mandible often very underdeveloped 


Ficure picture infant with Pierre-Robin syndrome congenital 


deformities: glossoptosis, micrognathus, and cleft palate. The airway could 
only maintained tracheostomy. 
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that the tongue more caudad and posterior and makes visualization the 
larynx difficult. Such micrognathus and tongue displacement are extreme the 
Pierre-Robin syndrome (14) (Fig. 4). children with this syndrome intubation 
well nigh impossible, but mild degrees underdevelopment the jaw and 
displacement the tongue can occur without any other recognizable congenital 
defect and are troublesome during intubation. 


5-year-old child with marked protrusion the maxilla which made 
direct laryngoscopy difficult. She had other abnormality. 


The infective swellings which occur just below and above the glottis, which 
call tracheobronchitis and epiglottitis respectively, are best treated with 
tracheotomy severe. Intubation followed general anaesthesia used for this 
operation. most instances, pliable narrow-bore, woven gum-elastic catheter 
will bypass the obstruction, but small bronchoscope may have utilized 
and should always available (15), (Fig. 6). The vocal cords the patient 
with tracheobronchitis are easily seen and the main difficulty clear the lower 
tracts debris immediately after intubation. severe epiglottitis visualization 
the cords often impossible, but the lower passages may freely entered 
small-bore, semi-stiff tube with acute anterior curve its extremity 
directed below the central epiglottic raphe, which usually persists. Severe sup- 
puration the pharynx, now seldom seen, may retropharyngeal, peritonsillar, 
diffuse (Ludwig’s Angina). all such conditions only minimal topical 
general analgesia without intubation recommended, together with steep Tren- 
delenburg posture incision and drainage are required; otherwise, preoperative 
tracheotomy with local analgesia mandatory. diphtheritic membrane mainly 
historical entity, but like post-intubation slough can occur and may call for 
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endoscopic removal. not favour the use rigid stilettes within endo- 
tracheal tubes for children and infants because the damage they may cause. 

Occasionally the surgical treatment itself may make intubation difficult, exam- 
ples being cervical and head plasters (16) and Abbe-flap grafts. such opera- 
tions nasal intubation with inhalation anaesthesia pre-anaesthetic removal 
the cause partial obstruction the airway advisable. 


Ficure Some apparatus used for difficult tracheal intuba- 

tion infants: suction catheters and bite blocks; gum- 

elastic tubes; Coles tubes with McGill connectors; infant 
Flagg laryngoscope and bronchoscope. 


ANAESTHETIC PROBLEMS 


Induction anaesthesia state which intubation possible presents 
some special problems the infant child. the newborn period inhalation 
agents slow procedure and intravenous methods technically exacting. Also, 
anaesthesia necessary patients with severe respiratory tract obstruction, 
inhalation method preferable and induction may very prolonged. 

Laryngeal and cardiac reflexes are very active children and not easily sub- 
dued, that over-activity more common than adults and sometimes 
troublesome. 


Consideration Anaesthetic Problems 

With the agents present available, good rule avoid attempts 
intubate the trachea with only partial muscular relaxation. Thus, patients must 
either conscious near the third plane anaesthesia fully paralysed with 
relaxant. This rule most applicable infants children severe reflexes 
and local damage are avoided. 

newly born infants the natural airway very difficult maintain during 
anaesthesia and, they have little muscular power, preferable always 
perform intubation the conscious state. children with severe upper respira- 
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tory obstruction impossible maintain natural airway while rendering 
them unconscious flaccid, and extremis intubation must attempted with- 
out giving any general anaesthetic relaxant. Forunately, the remaining muscular 
power minimal such exhausted patients and intubation while the child 
conscious relatively simple. Intubation most desirable make the tracheo- 
tomy operation tranquil and safe. 

Hyperventilation infants with oxygen sometimes provides extra relaxation 
before intubation (17), but this technique may have dubious physiological 
basis (18). There evidence that denitrogenation the with oxygen before 
intubation all patients may make the procedure much safer (19). However, 
asphyxiated child struggles violently when oxygen administration attempted, 
best stopped until the airway clear. Prolonged preoperative oxygen 
oxygen-helium therapy seems clinically most advantageous when possible. 

The relaxants, while facilitating intubation without local damage, often make 
difficult keep the natural airway patent during the period partial paralysis 
until the drug fully effective. This feature most obvious very small children 
and may related the crowded anatomy the pharynx. Thus, for intubation 
prefer the rapidly acting relaxants the intravenous route those given 
intramuscularly those which the onset inherently slow. possible that 
newborn infants are susceptible the non-depolarizing relaxants and resistant 
the depolarizing agents (20), and that the former must used with special 
caution the very young. Succinylcholine chloride may have some direct effect 
upon the cardiovascular system young patients (21). relaxants are used 
the young patient, means rapid change the endotracheal attachment 
vitally necessary the anaesthetic machine, with good assistant 
“switch-over” mechanism, that artificial respiration may begun with 
minimum delay. 

Conditions which complicate induction anaesthesia any age group, such 
full stomach and haemorrhage the upper airway, have considered 
associated with the difficulties intubation, intubation required for the 
best handling the maintenance anaesthesia these patients. The only safe 
method (that is, intubation while conscious restricted strong children even 
with the most efficient topical anaesthesia, and none the present recommended 
methods completely satisfactory (22). However, child infant 
extremely rare that operation vitally urgent that some delay cannot 
entertained the stomach likely full and, the operation urgent, 
large tube may easily passed into the stomach and any discomfort caused 
should overlooked. There now seems valid reason insist that 
normal diet given regular times infant either just before just after 
modern anaesthetic; substitute per cent glucose-water solution for two 
three feedings and not permit anything orally for least four hours before 
operation. 

Experienced anaesthetists are inclined nowadays use rapid techniques for 
intubation and the adult this often enables one handle any eventuality more 
easily. infants children, when awkward conditions present, the simpler 
inhalation induction usually safer although laborious. 
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Endotracheal intubation becoming very commonplace, but there still 
tendency avoid its use children and infants. This prejudice arose primarily 
from fear post-intubation oedema, which was thought due the 
necessary instrumentation. With the use new plastic endotracheal tubes 
appropriate size, which are properly sterilized, and better understanding 
electrolyte balance, experience has shown that the procedure rarely leads any 
sequelae. 

one considers the anatomy the immature airway and the ease with which 
becomes impaired, together with the dire consequences the infant child 
slightly obstructed ventilation, probable that endotracheal intubation will 
eventually more commonly used with great justification. 

Although there are problems, obvious that there are more difficulties 
endotracheal intubation one age group than another. Only the difficulties 
which arise while the tube actually being inserted have been discusssed but, 
while being equally mindful the serious things which may occur during 
after intubation, will found that they are greater frequency one age 
group than another our knowledge fully applied. 

Relaxants are becoming more popular paediatric anaesthesia, but their 
dangerous properties are not fully understood yet and they should used only 
those very experienced this work and then most cautiously, particularly 
before intubation. present would seem best for most careful 
rather than crafty our use new agents accomplish endotracheal intubation 
young patients, the smallest error may lead disaster. 


SUMMARY 


Some significant anatomical and anaesthetic problems associated with direct 
laryngoscopy and endotracheal intubation infants and children are considered. 

Our practice using endotracheal intubation for the majority patients whom 
the Department Anaesthesia asked treat the Montreal Children’s 
Hospital leads the conclusion that careful methods will ensure that 
simple practice which adds the safety our management. The difficulties 
encountered are different but more frequent than other age groups, and our 
attempts deal with some these difficulties have been described. 


RESUME 


Les que pose endotrachéale chez les enfants proviennent 
soit des particularités leur anatomie, soit des exigences 

cause position antérieure plus céphalade larynx, est préférable 
une lame plate tout observant technique particuliére 
lame Une pression direction postérieure appliquée dans 
fossette avant larynx donne une bonne visualisation 
glotte; tube plastique, mou, presque droit peut alors étre introduit 
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sans difficultés. Chez jeunes enfants, faut faire attention aux bourgeons 
dentaires pour éviter des malformations subséquentes. L’intubation nasale des 
indications spécifiques bien limitées, demeure une opération délicate. Méme 
si, chez les nouveaux-nés, les manipulations sont facilitées par une technique 
minutieuse, laryngoscopes dont les lames sont angle obtus, est 
important que diamétre soit petit, lame courte son bout 
mousse. 

Chez les nouveaux-nés, présente des problémes particuliers fait 
que les agents sont lents agir que les agents intraveineux sont 
difficiles administrer. faut aussi rappeler que nouveau-né 
difficulté maintenir des échanges respiratoires adéquats durant 
toujours pratiquer veille facilitée chez celui-ci par son peu 
résistance musculaire. Cette technique veille est 
indiquée aussi chez les enfants extremis chez ceux qui sont détresse 
respiratoire, chez qui devient impossible maintenir des échanges adéquats 
lors qu’on les rend inconscients flaccides. L’hyperventilation pro- 
cure souvent relachement musculaire supplémentaire avant 
semble que dénitrogénation des poumons ajoute facteur 
sécurité tous les préfére par voie intraveineuse 
relaxants musculaires action rapide pour faciliter toutefois, les 
nouveaux-nés semblent réfractaires des relaxants dépolarisants parti- 
culiérement sensibles celle des agents non-dépolarisants. Ces derniers doivent 
donc étre utilisés avec précaution chez les tout jeunes. succinylcholine semble- 
rait avoir effet direct sur cardiovasculaire des enfants. 

L’emploi d’une technique rigoureuse, tubes endotrachéaux plastique, 
calibre adéquat stérilisés avec soin, associé une meilleure compréhension 
bon équilibre électrolytique font endotrachéale 
une technique plus qui complique rarement séquelles. 
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CARDIAC RESUSCITATION! 


RESUSCITATION may necessary for patients who have developed cardiac 
arrest ventricular fibrillation, whom the cardiac impulse weakened 
result inadequate circulation. 

proportion these patients the cardiac condition expected terminal 
event owing hopeless pathological conditions and resuscitation would un- 
desirable. However, large number cases occurring the operating theatre 
during surgery anaesthesia, even the ward, are worthy our best efforts 
resuscitation. 

1946, Barber and Madden (1) summarized the case reports that date and 
mentioned that the first successful cardiac resuscitation had been reported 1902 
Starling and Lane. Previous this there had been reports experimental 
resuscitation dogs. They also reported that till then there had been 
survials (33 per cent) 143 attempts. 

1941 Hamilton Bailey (2) reported four successful attempts out forty 
his personal experience. 1954 Johnson and Kirby (3) reported per cent 
successful out nineteen cases occurring their operating rooms and mentioned 
other cases occurring the wards unsuccessful owing the time which 
elapsed before treatment was instigated. 

1953, Stephenson, Reid, and Hinton (4) gathered information 1,200 
cases personal communication and correspondence. There was not necessarily 
any uniformity treatment these cases. this large series there was per 
cent survival figure—94 per cent the survivals had treatment instigated within 
the first four minutes and per cent the treatment began after four minutes. 
They also reported that cases from thirty large American centres are considered, 
there was approximately one case cardiac arrest per 2,000 anaesthetics 
surgical procedures. Miller al. (5) reported incidence 1:850 and Cooley 
(6), reporting 878 cases pulmonary stenosis, gave figure 1:19. The 
variation these figures due the type surgery involved. Stephenson al. 
(4) found that one-fifth all cases occur children under ten years age and 
that approximately one ten patients needing resuscitation requires treatment 
for ventricular fibrillation. 

anaesthetists, are primarily interested cases which occur the 
operating theatre. However, there growing awareness the need for cardiac 
resuscitative measures the wards. Therefore, would seem logical for hospitals 
have mobile equipment, capable being moved quickly all parts the 
hospital and suitable for dealing with all types cardiac resuscitation. the 
1,200 cases previously mentioned, 132 occurred outside the operating theatre and 


1Presented the Western Divisions’ Meeting, Canadian Anaesthetists’ Society, Calgary, 
Alberta, March 13, 1958. 

*Departments Anaesthesia and Surgery, Vancouver General Hospital, and the University 
British Columbia, Vancouver, B.C. 


Can. Anaes. Soc. J., vol. no. January, 1959 
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these the patients survived. is, course, not possible resuscitate 
heart through thoracotomy oxygen under pressure not available. 

The aetiology cardiac arrest may discussed under four headings. 

Anoxia hypercarbia. the final analysis these cases, often found that 
lack and excess are the underlying causes. fact, becoming in- 
creasingly evident that without anoxia the other three causes are probably not 
great significance. Anoxia the myocardium may occur for many reasons, such 
oxygen lack inspired gases, obstruction the airway, deficient oxygen 
exchange the alveoli or, due coronary artery disease, inadequate circulation 
from blood loss, interference with venous return, anaemia. The position the 
patient the table often factor. 

Neurogenic stimuli occurring owing instrumentation the larynx 
intubation, bronchoscopy oesophagoscopy may produce serious cardiac arrhy- 
thmias. These reflexes may abolished deeper anaesthesia the use 
atropine. Other surgical reflexes occurring during traction the viscera may 
abolished lessened deeper anaesthesia atropine. However, would 
appear that most reflexes capable producing cardiac disturbances serious 
nature are avoided adequate oxygenation and reasonbly deep anaesthesia. 
The reported frequent occurrence cardiac arrest during intubation and extuba- 
tion can large extent avoided the routine use atropine preoperatively, 
also the use 100 per cent oxygen under positive pressure before either intuba- 
tion extubation, well the use Nupercaine Xylocaine ointment 
endotracheal tubes. 

Anaesthetic agents may produce serious cardiac disturbances. The parasym- 
pathomimetic agents, such cyclopropane and pentothal other barbiturates, 
may produce undesirable vagal reflex actions. Also, deep anaesthesia from total 
anaesthetic agents, such cyclopropane, Fluothane, and ether, may depress the 
myocardium, decrease cardiac output, and thus produce coronary insufficiency 
with resultant myocardial anoxia. Since the routine use curare agents for 
relaxation was introduced, the danger over-dosage from anaesthetic agents 
has decreased. Other agents, such trilene, chloroform, and also cyclopropane, 
which increase cardiac irritability may the presence anoxia produce serious 
cardiac arrhythmias. 

Finally, cardiac manipulation cardiac surgery increases the danger 
arrest—especially the heart dislocated from the pericardium causing kinking 
the great vessels and therefore reduction coronary flow. Increased cardiac 
irritability—produced hypothermia—is added hazard during cardiac manipu- 
lation and has led ventricular fibrillation. Recent use moderate hypothermia 
the range 30-32° has lessened the likelihood serious arrhythmias 
the myocardium does not become anoxic. 

The recognition the need for cardiac resuscitation primarily the duty 
the anaesthetist. During cardiac surgery with the heart exposed, the diagnosis 
not difficult make. However, during other types surgery, the anaesthetist 
the normal course events continually checking the pulse, the pressure, and 
the colour the patient and may observe for dilated pupils and change 
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respiration. might check with the surgeon the colour the wound and 
also ask him palpate large artery the wound uncertain. anaes- 
thetist who suspects cardiac arrest should never hesitate disturb the surgeon 
effort clarify the situation. 

Auscultation the praecordium diagnostic aid usually very little 
value and time should not wasted unless information can quickly obtained. 
Routine use praecordial stethoscope monitor cardiac activity very use- 
ful, particularly for paediatric cases. 

The electrocardiogram, already recording, invaluable and gives accurate 
diagnosis ventricular fibrillation—or the onset serious arrhythmias which 
precede ventricular fibrillation—and also shows the onset cardiac arrest. The 
electrocardiogram, being monitored continually, may give enough warning 
that serious cardiac difficulties may avoided. Unfortunately, great many 
patients undergo surgery and anaesthesia without the benefit continuous 
electrocardiography. Many simple types cardiac monitors are becoming avail- 
able and will perhaps prove value. 

all other methods fail, direct vision the heart through left thoracotomy 
the best method for accurate diagnosis. 

already stated, the anaesthetist the foreground far diagnosis 
concerened and may actually find himself the same position far treatment 
concerned. There have recently been increasing number occasions when 
cardiac resuscitation has been carried out non-surgical personnel. Cardiac 
difficulties not always wait until the surgeon present—they may occur 
the anaesthetic room the recovery room well the operating room. 
Anaesthetists perhaps have more chance gain experience treating these 
cases they are continually present the theatre and available emergency. 

Recent types surgical procedures have caused increased interest 
cular fibrillation. Besides the patient undergoing ordinary surgery, who for one 
cause another may develop this difficulty, now must deal with the hypo- 
thermic patient whose myocardium irritable and who the presence anoxia 
may develop serious arrhythmia; and also with the open cardiac patient receiving 
total perfusion means the pump oxygenator, who may have potassium 
acetylcholine arrest, and who apt develop either inadequate circulation due 
loss myocardial tone even ventricular fibrillation when attempt 
made restart the heart. our hospital, both hypothermic techniques and the 
use the pump oxygenator are managed the anaesthetists, and these duties 
have added our interest the treatment cardiac arrest and arrhythmias. 

Time the utmost importance. The interval between cardiac arrest and the 
death nerve tissue the central nervous system was shown experimentally 
Wienberger al. (7) 1940 min. Clinically this time may set 
3-5 min. However, anoxia gradual hypoxia has been present for some time 
before actual cessation circulation, this time may considerably reduced, 
stated Cooley (6) 1950. 1927, Hamilton Bailey (2) suggested that 
the onset cardiac arrest the time should noted and each minute called out 
loudly observer. This may seem elementary, but our experience 
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are often doubt the exact time cessation circulation. Once the 
diagnosis made the heart should exposed through thoracotomy the 
fourth left interspace—care being taken avoid the internal mammary artery. 
The incision should extend well out into the mid-axillary line allow for 
adequate exposure. Sterile preparation the skin not warranted for this in- 
cision. the same time, artificial respiration with 100 per cent oxygen should 
instituted through endotracheal tube; 10° Trendelenburg may may not 
advantageous. Mechanical positive and negative respiration has some slight 
effect the maintenance circulation stated Thompson and Roche (8) 
1947. 

short period time may spent attempting massage the heart through 
the diaphragm the abdomen open. However, thoracotomy far the best 
route. our hospital, the diagnosis doubt, suggested that cut the 
skin over the fourth left interspace and there bleeding open the chest. 
However, have not got the point where prepare the left chest for all 
surgical procedures. 

When the heart exposed, short preliminary examination and even massage 
may attempted before opening the pericardium. there rapid return 
normal beat, the pericardium should incised anterior the phrenic nerve. 
this time, observing the heart, diagnosis arrest ventricular fibrillation 
can made. any event, massage should started immediately. Our experi- 
mental work dogs undergoing and cardiopulmonary bypass, 
well clinical patients, has led believe that the best method massage 
use two hands, one front and one behind the heart, and pump the blood 
from the apex the base the heart compressing the hands. The rate 
some extent governed the filling but usually approximates sixty per minute. 
this means, arterial pressure 40-60 mm. should maintained. The 
use two hands makes easier maintain this pressure and also lessens the 
danger rupturing the ventricle with the thumb reported Hurwitt and 
Seidenberg (9) 1953 and Haight and Sloan (10) 1955. Also, two-handed 
massage not tiring for the operator. the presence reduced blood 
volume, periodic aortic compression may aid keeping adequate cerebral blood 
pressure. Intra-arterial transfusion may also considered the anaesthetist 
keeps mind the dangers excess citrate (11) and potassium (12). The ade- 
quacy the massage may judged whether femoral carotid pulse can 
felt—it not usual able produce radial pulse. 

order massage satisfactorily, rib-spreader should available ensure 
enough room. small infants, may more practical massage the ventricles 
against the sternum using two fingers. 

this stage the operator should observe the tone the there 
loss tone difficult maintain arterial pressure and 3-5 cc. per cent 
CaCl, may injected into the left ventricle left atrium. necessary now 
definitely diagnose the ventricle arrested fibrillating. arrested, 
massage should continued and tone maintained adequate beat 
returns. best avoid fibrillation, all possible, because the increased 
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oxygen consumption the myocardium (13). fibrillating, the oxygenation 
the myocardium observed. our experience that fibrillating ventricle will 
improve its colour massage and also the fibrillatory movement will change 
from fine coarser movement. the fibrillating ventricle flaccid, 
often beneficial inject adrenalin 2-4 cc. 1:10,000 into the left heart and 
continue massage until the peripheral vasoconstriction improves venous return 
the heart. When the myocardium regains tone and colour, and the fibrillating 
coarse, the defibrillator used. The ventricles are shocked placing the 
electrodes across the septum and single shock 170-220 1.5 amp. for 
0.2 sec. used. this treatment does not stop the fibrillating and produce arrest 
co-ordinated beat, massage restarted maintain the circulation. The 
shock repeated and, not successful, series three shocks repeated rapidly, 
suggested Wiggers (14) 1940, used. our experience has not been 
difficult convert ventricular fibrillation adequate conducted beat 
normothermic hypothermic animals patients. 

The voltage required varies with the size the heart and its electrical resist- 
ance stated McMillan al. (15) 1952. Beattie and Blades (16) 
reported the resistance the human heart approximately ohms; there- 
fore, 170-220 should adequate for all hearts. necessary moisten the 
electrodes with normal saline and place them carefully ensure contact 
that the myocardium subjected the total current. also important 
reduce the time shock minimum (less than 0.5 sec.) avoid burning 
the myocardium. Following successful defibrillation, massage should probably 
continued cardiac arrest may persist or, the ventricles are beating, the 
impulse first may not adequate. Resuscitative procedures should con- 
tinued until return cardiac action seems unlikely until there known 
irreversible central nervous system damage. There are reports return normal 
function after massage lasting hr. There one case reported Haight 
and Sloan (10) 1955 successful resuscitation after hr. massage, in- 
cluding rupture the ventricle through old infarction. 

All available information should weighed carefully during the treatment 
help arrive prognosis decide when treatment should discontinued— 
information such time elapsed without adequate circulation, cardiac condition 
preoperatively, dilatation pupils, and maintenance circulation massage. 
rule, 1-2 hr. long time continue treatment. Some increased prog- 
nostic ability may gained the use the electro-encephalogram. 

Cardiac emergencies this nature arising during cardiac surgery may better 
dealt with the cardiac abnormality such valvular stenosis other defects 
are corrected before during massage. (17) 

Chemical defibrillation, using procaine and potassium, has not been successful 
our laboratory. Defibrillation may accomplished, but these drugs seem 
poison the myocardium with resultant dilatation which not responsive 
treatment. 

Our experience the laboratory with the prevention ventricular fibrillation 
means prostigmin the injection the S-A node with procaine has been 
unsatisfactory, has with the use respiratory alkalosis hyperventilation. 
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When conducted beat returns and the blood pressure maintained ade- 
quately the heart itself, all bleeding points should stopped, the pericardium 
may may not closed. The chest closed using underwater drainage and 
the patient treated, necessary, for respirations, blood volume, vasopressors, 
and fluids. indwelling catheter may value assessing kidney function, 
and antibiotics should left the chest. 

The most important aspect the treatment cardiac arrest prevention. 
With adequate oxygenation the myocardium, serious cardiac arrhythmias 
will probably not occur. experimental series using dogs, was found 
our laboratory that the hypothermic animal subjected 8-min. cardiac 
occlusion, cardiac irregularities due reduced conductivity developed the 
first sec. and progressed throughout the occlusion time. However, when the 
coronary arteries were perfused through the left subclavian artery with small 
quantities cc./kg./min.) arterialized and heparinized blood these arrhyth- 
mias either failed develop reverted normal. 

The next most important factor treating cardiac emergencies observance 
time. should not difficult restore cardiac action, but the central 
nervous system the chief site damage—and this damage occurs early. 
Central nervous system damage has, however, been shown Stephenson 
al. (4) improve gradually over many months patients who survive. Kountz 
(18) 1986 described perfusing post-mortem hearts and restoring cardiac action 
after min., min., and even 5-6 hr. not likely that the use 
artificial pacemaker will value these patients the conducting mecha- 
nism the heart intact. The use external defibrillator should also 
limited very few patients whom ventricular fibrillation can diagnosed 
without observing the heart and where profound anoxia the myocardium has 
not had time develop. 


SUMMARY 


Need for cardiac resuscitation occurs approximately 1:1,000 1:2,000 
surgical procedures. Early recognition the anaesthetist important. The 
surgeon may required assist the diagnosis. 

The final diagnosis best made observing the heart through left thora- 
cotomy. The thoracotomy incision should large, the fourth left interspace 
and avoiding the internal mammary artery. 

The most common cause myocardial anoxia with without reflex activity, 
anaesthetic agents, cardiac manipulation. 

Early instigation treatment important. Respiratory resuscitation should 
carried the same time cardiac resuscitation. Cardiac massage best 
maintained using two hands and should started within min. Myocardial 
tone may improved using calcium chloride adrenalin. Ventricular fibrillation 
treated electrical shock, 170-220 v., amp., and 0.2 sec. 

Defibrillation should not attempted until the myocardium oxygenated 
and the fibrillating movements become coarse. Cardiac massage may necessary 
after defibrillation. Cardiac defects such valvular stenosis should corrected 
during massage possible. All treatment should aimed reducing the total 
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time cerebral anoxia. When resuscitation has been completed, careful post- 
operative care necessary. 
The best method treatment prevention. 


pratique resuscitation cardiaque pour traiter cardiaque, soit 
fibrillation ventriculaire, soit une activité cardiaque inadéquate. 
recourir cette sorte traitement dans 1:1000 1:2000 des interventions 
chirurgicales. cause plus fréquente cette situation est 
myocarde avec sans activité réflexe anesthésiques 

‘une manipulation cardiaque. diagnostic, habituellement, est fait par 
thésiste qui observe les signes vitaux et, finalement, pratiquant une thora- 
cotomie gauche. traitement peut étre fait par anesthésiste, chirurgien 
toute autre personne qualifiée traitement consiste faire massage 
cardiaque précoce, employer chlorure calcium et, 
lieu, défibrillateur électrique. pratique massage plus adéquat 
servant ses deux mains. défibrillation par choc électrique 
facilement lorsque myocarde été oxygéné par massage que les mouve- 
ments fibrillatoires ventricule sont passés petits plus gros. 

Les facteurs les plus importants sont mise ceuvre précoce traitement 
capacité maintenir une circulation adéquate par massage. 
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ERRATUM 


Chlorpromazine Pulmonary and Systemic Arterial Pressure Dogs. Cana- 
dian Anaesthetists’ Society Journal, vol. no. (July, 1958), 338. 


Taste line should read Dosage 0.5 mg. kg.; line should read mm. Hg. 


NEWS LETTER 


NEWFOUNDLAND 


The 1958-9 programme the Newfoundland Division now underway, and 
previous years attempt being made have meetings least once 
monthly. Usually the meetings are two parts. First, there clinical session, 
which combined with clinical session the Department Anaesthesia 
the St. John’s General Hospital, and this followed business meeting, where 
various general and local problems, affecting anaesthetists, are discussed. These 
have been interesting and successful, and are hoping increase the frequency 
these meetings. 

The General Hospital now has four residents training anaesthesia, whereas 
formerly there were only two. Dr. Pimblett and Dr. Francis, from Britain, have 
joined the department the past few weeks, and are fortunate have 
them. Their presence should facilitate our clinical programmes considerably. 

feel the standards anaesthesia are gradually improving, and there 
great interest generally the specialty doctors other than anaesthetists, 
well increasing awareness its importance the laity. 

The government-sponsored Children’s Health Scheme, inaugurated last Febru- 
ary, continues, and there has been general satisfaction with date. 

Anaesthetic equipment all the hospitals improving, that most them 
now are adequate this regard. 

Dr. Hazel Peisley, formerly resident the St. John’s General Hospital, 
now practising anaesthesia St. John’s; the shortage anaesthetists has been 
somewhat relieved. 


The New Brunswick Division held business meeting during the meeting 
the New Brunswick Medical Association St. Andrews August 28, 1958. 
was decided that the executive the division should remain Moncton for 
another year. 

Maritime Regional Meeting will held the Brunswick Hotel Moncton 
April and 18, 1959. Plans call for two outside speakers and papers from 
Halifax, St. John, Charlottetown, and Moncton. 

The Moncton group are again carrying their Monday night clinical meetings, 
and hope initiate the use audio-digest tapes. 


September the 1958, Dr. Roger Gagnon, Chief Anaesthetist, 
Hospital, Montreal, was elected the Board Governors the College 
Physicians and Surgeons the Province Quebec. take this opportunity 
offer him our sincere congratulations and wish him success our official 
representative the provincial governing body. 
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May 19, 1958, the Quebec Division held its first scientific and social meeting 
the 1958-59 session. the morning, scientific clinical programme was offered 
the various Montreal hospitals. the afternoon, the Hon. Sarto Fournier, 
Mayor Montreal, received the members cocktail and buffet the Montreal 
Botanical Gardens. There were over two hundred guests present this very 
successful gathering. Dr. Wilder Penfield was guest-speaker the evening 


reception which was held the main pavillion the Botanical Gardens. 


October 25, 1958, the Quebec Division held its fall meeting. Over fifty 
members attended this scientific reunion which was held the Montreal 
Children’s Hospital. Dr. Harold Davenport, Director Anaesthesia this 
hospital was host the members the Society. Clinical demonstrations 
occupied the morning session. the afternoon interesting presentations 
paediatric anaesthesia were delivered Dr. Jose Rosales and Dr. Paul Quan. 
Dr. Davenport gave interesting account anaesthesia for open-heart surgery 
carried out his Hospital. 

this occasion, executive meeting presided over Dr. Jean-Paul Déchéne 
was held discuss undergraduate and post-graduate teaching anaesthesia 
the Province Quebec. Doctor Déchéne reported Dr. Fernando Hudon’s 
well-organized undergraduate teaching programme Laval University. The 
other university centres are attempting include anaesthesia the junior intern 
rotation programme compulsory basis. 

concerted effort being made create post-graduate teaching standards 
all university centres, particularly reference the teaching basic sciences. 

general meeting was held discuss local problems and future meetings. 


regret announce that the following members have passed away and 
offer our sincere condolences their families. 

August 30, 1958, Dr. Rémus Laurendeau, Montreal, died the age 
59. 

April 20, 1958, Dr. Legendre, Shawinigan Falls, died the age 34. 


research fellowship anaesthesia will commence the Royal Victoria 
Hospital, Montreal, July 1959. 

The purpose will assist and train young men with special interest and 
ability clinical research. The plan will supported financially Abott 
Laboratories Limited and the Department Anaesthesia the Royal Victoria 
Hospital, and will known the Abbott Research Fellowship. 

The fellowship will carry stipend $7,200.00 annually and will open 
senior post-graduate students and recent candidates for qualification 
anaesthesia. Preference will given applicants from Canada and the United 
Kingdom. 


NEWS LETTER 


The Ontario Division held combined meeting with the Section Anaesthesia 
the Ontario Medical Association London, Ontario, September 27, 1958. 
One hundred and fifty physicians and their guests were registered. Dr. Philip 
Bromage, the Royal Victoria Hospital, Montreal, was guest speaker. Nineteen 
exhibitors attended with interesting and pleasing displays. 


Dr. Hugh Camrass St. Boniface Hospital, was married July. 

Dr. Murray Tanasichuk has recently left St. Boniface Hospital become 
resident under Dr. VanBergen the University Minnesota. 

Dr. McCammon has joined the staff the Winnipeg General Hospital, 
having recently completed his training the Mayo Clinic. 

‘The Winnipeg Anaesthetists’ Society held their opening meeting the 1958-9 
season the Medical Arts Club Rooms Monday, October This, dinner 
meeting, was honoured the presence Dr. Philip Bromage Montreal, who 
spoke some aspects compliance and ventilation and epidural anaesthesia 
applied the relief intractable pain. 


ALBERTA 


Business meetings the Alberta Division the Canadian Anaesthetists’ Society 
were held Calgary, March 13, 1958, and Lethbridge, September 30, 1958. 
Both these meetings were well attended and very informative. Minutes 
these meetings were mailed every Alberta member. was stressed that every 
anaesthetist Alberta should member the Canadian Anaesthetists’ Society. 

The new fee schedule adopted Alberta 1958 appears quite satis- 
factory most our anaesthetists. 

Regular monthly scientific meetings are held Edmonton, and regular weekly 
seminar meetings are held the University Alberta Edmonton. 

The Alberta Division present negotiating with the University Alberta 
the possibility holding two-day refresher course anaesthesia 
Edmonton. 

The Committee Anaesthetic Deaths Alberta was active during 1958, 
and some very instructive information was received. 
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MEETINGS 


CANADIAN ANAESTHETISTS SOCIETY 
Annual Meeting, Seigniory Club, Montebello, P.Q. 
May 4-7, 1959 


CANADIAN ANAESTHETISTS SOCIETY 
Bessborough Hotel, Saskatoon, Saskatchewan 
March 19-20-21, 1959 


CANADIAN ANAESTHETISTS SOCIETY 
Brunswick Hotel, Moncton, New Brunswick 
April 1959 


INTERNATIONAL ANAESTHESIA RESEARCH SOCIETY 
83rd Congress, Deauville Hotel, Miami Beach, Florida 
April 20-23, 1959 


ANAESTHESIOLOGISTS 
Royal York Hotel, Toronto, Canada 
September 4-10, 1960 


(Sterile Thiopental Sodium, Abbott) 


rectum 


pain...no memory 


WITH PENTOTHAL Sodium, administered rectally, your 
pediatric patients have awareness the operating 
room, memory the experience. 

Instead, they drop off sleep the security their own 
rooms before surgery, awake there afterward. 

Controlled, individual dosages may given attain 
levels ranging from preanesthetic sedation basal anes- 
thesia. Rectal PENTOTHAL offers wide margin safety. 
many short, minor procedures, Rectal PENTOTHAL may 
serve the sole agent. When general 
anesthesia desired, Rectal PENTO- 
THAL reduces dosage certain 
inhilation agents. 

Abbott Laboratories Limited Montreal 
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ASSISTOR-CONTROLLER 


INSURE CONTINUOUS, 
OPTIMAL VENTILATION 
DURING GENERAL ANESTHESIA 


Pressure-limited Volume-limited 


ASSISTOR-CONTROLLER 
during spontaneous breathing, 
follows patient’s own respiratory 
pattern; during apnea, takes over 
automatically and breathes for 
the patient. 

ABSOLUTE CONTROLLER 
independently time-cycled. 


POSTOPERATIVE RESPIRATOR 
controller with NRB head. 


Optional NRB Head converts VEN- 
TILATOR unique device for controlled 
alternating positive-negative pressure ven- 
tilation during NonReBreathing anesthesia. 


The/ Ventilator 


THE JEFFERSON VENTILATOR ASSISTOR- 
CONTROLLER combines single, easily 
operated machine the four most important 
functions automatic ventilation. When the 
anesthetized patient breathing sponta- 
neously, model AC-6 functions assistor. 
Sensitivity not affected high gas flows. 
the patient stops breathing, automatically 
takes over and controls, ventilating the 
preset rate, phase, pressure volume. Any 
breathing curve can obtained. 


Set absolute controller, the device 
time-cycled independently the patient. And, 
acontroller with the optional NRB head, 
becomes the only device now available pro- 
vide mechanical alternating positive-negative 
pressure ventilation during NonReBreath- 
ing anesthesia, respiration resuscitation. 

For additional information about the 
new AC-6 JEFFERSON VENTILATOR 
phone collect (Roger 6-5444, Toronto) 
from any point the Dominion write to— 


Manitoba, Saskatchewan, Alberta and British Columbia 


Edmonton 


Ontario, Quebec and the Maritime Provinces 


AIR-SHIELDS CANADA, LTD. 


Ripley Ave., Toronto Ont. Telephone: Roger 6-5444 Vancouver 


Winnipeg 
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This NEW label identifies 
leading soda lime 


DURASO 
SODA LIME 


Specially developed for anaesthetic use give 


Greater Absorption for Longer Periods 


Medical Industrial Equipment (Canada) 


Distributed 


VANCOUVER EDMONTON WINNIPEG TORONTO MONTREAL 
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EFFECTIVE 
OXYGEN 
DOSAGE 


full colour motion picture reviewing 
effective oxygen dosage and apparatus available now 
for showings physicians, interns and graduate nurses. 


*“Oxygen Dosage and Techniques” 


Reviews the apparatus required administer the 
various concentrations oxygen recommended for 
clinical conditions where anoxia exists. Running time 
less than minutes. 


There charge for the use this film 


Just clip and mail the coupon below and your Linde 
Representative will fill your request promptly. 


afc This motion picture 
has been approved by the 
Commitiee on Medical Motion 
Pictures of the 
American College of Surgeons. 


Linde Company 

Division Union Carbide Canada Limited 
Oxygen Therapy Department 

St. Clair Ave. E., Toronto Ont. 


would like show “Oxygen Dosage and the 


Hospital Staff (Date) Trade Mark 


have 
not have 


OXYGEN 


sound projector. 


UNION 
(Address) CARBIDE 
TRADE MARK 
(City) 
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brand 


practically all 
the previous risks inherent 


the treatment. 


Confirming the contribution ‘Anectine’ safe therapy: 


Brody, and Bellet, Am.J.M.Sc. 233:40 (Jan.) 1957. 
Impastato, and Berg, S.: Am.J.Psychiat. 112:893 (May) 1956. 
Buckley, and Richards, L.: Ohio State M.J. 52:481 (May) 1956. 
Lewis, H., Jr.: Dis.Nerv.System 17:81 (Mar.) 1956. 
Moore, and Bridenbaugh, D., Jr.: Anesthesiology 17:212 (Jan.) 1956. 
Jacoby, J., al.: J.Clin.& Exper.Psychopathol. 16:265 (Dec.) 1955. 
Newbury, and Etter, E.: A.M.A.Arch.Neurol.& Psychiat. 74:472 (Nov.) 1955. 
Newbury, and Etter, E.: 74:479 (Nov.) 1955. 
10. Impastato, J.: J.M.Soc.New Jersey 52:528 (Oct.) 1955. 
11. Lincoln, and Broggi, S.: New England J.Med. (Sept.) 1955. 
12. Tucker, I., Fleming, R., and Raeder, O.: (Sept.) 1955. 
13. Rietman, and Delgado, E.: Dis.Nerv.System 16:237 (Aug.) 1955. 
14. Lewis, H., Richardson, J., and Gahagan, H.: New England J.Med. 252:1016 (June) 1955. 
15. Glover, and Roisum, H.: J.Nerv.& Ment.Dis. 120:358 (Nov.-Dec.) 
16. Saltzman, C., Konikov, W., and Relyea, P.: Dis.Nerv.System 16:153 (May) 1955. 
17. Robie, R.: J.M.Soc.New Jersey 52:82 (Feb.) 1955. 
18. Schiele, and Margolis, M.: Minnesota Med. 38:1 (Jan.) 1955. 
19. Wilson, P., al.: A.M.A.Arch.Neurol.& Psychiat. 72:550 (Nov.) 1954. 
20. Steven, M., al.: Anesthesiology 15:623 (Nov.) 1954. 
21. Holt, L., New York State J.Med. 54:1918 (July) 1954. 
22. Holmberg, G., A.M.A.Arch.Neurol.& Psychiat. (July) 1954. 
23. Dewald, A., Margolis, M., and Weiner, H.: 154:981 (Mar.) 1954, 
24. Wilson, and Nowill, K.: A.M.A.Arch.Neurol.& Psychiat. 71:122 (Jan.) 1954. 
25. Moss, F., Thigpen, H., and Robinson, P.: Am.J.Psychiat. 109:895 (June) 1953. 
26. Holt, L., Jr., al.: Confinia neurol. 13:313, 
27. Murray, N.: Texas Rep.Biol.& Med. 1953. 
28. Murray, N.: Confinia neurol. 1953. 
29. Alexander, L., Gilbert, E., and White, 1953. 
30. McDowell, H., Rahill, A., and Tyndall, A.: M.A. 31:240, 1952. 
31. Holmberg, and Thesleff, S.: Am.J.Psychiat. 108:842, 1952. 
32. Altschule, and Tillotson, J.: New England J.Med. 238:113 (Jan.) 1948. 
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Chemical 
Canada 


180 Duke Toronto 
2535 St. St. West Montreal 
9903 72nd Avenue Edmonton 

675 Clark Drive Vancouver 


published the interest anaesthesiologists and anaesthetists 
provide them information techniques, procedures and develop- 
ments the field inhalation anaesthesia 


New Stand Model 3333 
Kinet-o-meter® 


The latest addition the Ohio-Heidbrink® 
extensive line Kinet-o-meters the three- 
gas stand model “VERNI-TROL.” The 
variety accessories and simplicity design 
make this unit one the most favourable 
means provide safe, accurate and depend- 
able administration inhalation anaesthetics. 

Both the “VERNI-TROL” vaporizer and 
long-scale flowmeters are posi- 
tioned the centre the top 
deck. The four vertical posts 
supporting the chassis give the 
unit excellent stability without 
excessive weight. Moreover, 
these posts make the unit ex- 
tremely versatile with respect 
mounting the absorber, 
vaporizers, and other accessory 
items. Mounting the absorber 
any one the four corner 
posts optional suit partic- 
ular preferences with respect 
position. Similarly, the other 
accessories such the No. 
bubble-thru vaporizer, Trimar® 
the new vapor- 
izer, instrument tray clip 
board can mounted any 
one the other three posts. 
simple matter quickly 
change reposition the items 
mounted any one the 
four posts. 

The five long-scale, easy-to- 
read flowmeters provide high 
degree accuracy. Large visi- 
ble floats are easily read against 
colour background 
identifying the gases. 

The gas delivered from the 
flowmeter may 
switched from the absorber 
accessory vaporizer. This accomplished 
merely moving mm. slip-joint con- 
nector the end the supply tubing from 
socket the absorber support post 
which the absorber mounted identi- 
cal socket the vaporizer bracket. 

The efficient “VERNI-TROL” vaporizer 
produces consistently high concentrations 
ether vapour over long periods time. 


circuit control valve (to permit quick change 
without changing the ether flowmeter setting) 
located top the unit and directly 
front the flowmeter. When the valve 
turned Flush”, the ether shut off and 

pressure gauge, double-yoke regulator, 
and valves are provided for each set 
two oxygen and nitrous oxide cylinders. The 
yoke for the cyclopropane cylinder inte- 
gral part the top casting, with the pressure 


gauge also inserted the casting flush 
position adjacent the yoke. Practically all 
tubing concealed simplify cleaning. 
Moreover, standard pipeline inlets, chec 
valves and blood pressure manometer can 
readily accommodated. 

For additional facts regarding the new Economy 
Model 3333 Stand “VERNI-TROL” Kinet-o- 
meter, please request catalog section No. 4818. 

Ayerst Laboratories 
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VAPORIZATION 


Note: The following abstract article Wayne Hay, Ohio Chemical 
Product Engineer, which currently appearing the November issue “Anaesthesia 
Items,” published Ohio Chemical Surgical Equipment Co. 


this article vaporization, the author 
discusses the advantages and disadvantages 
three basic types vaporizers and de- 
scribes the mechanics vaporization. His 
description begins with explanation the 
physical factors involved converting sub- 
stance from liquid gas. understand- 
ing the physical phenomena vaporiza- 
tion primary understanding the various 


HEAT 

Heat plays part vaporization two 
different ways—specific heat and latent heat. 
The specific heat material defined 
the number calories unit heat) re- 
quired raise one any substance 
one degree centigrade. Latent heat the 
number calories required change 
gram liquid gas without affecting the 
temperature. 


PRESSURE 


Pressure the second basic factor vapori- 
zation and defined force exerted over 
area. Partial pressure that pressure 
exerted one gas vapour mixture 
gases. 10% mixture ether and oxygen, 
ether exerts 10% the total absolute pres- 
sure and oxygen 90%. Vapour pressure 
the absolute pressure which vapour 
would equilibrium with its liquid 
given temperature. Vapour pressure 
liquid increases the temperature increases. 
Ethyl chloride, for example, has vapour 
pressure higher than atmospheric room 
temperature. This why ethyl chloride im- 
mediately evaporates exposure the 
atmosphere. 


MECHANICS VAPORIZATION 


The author uses ether example his 
explanation the mechanics vaporization 
illustrate the meaning heat, both latent 
and specific, and pressure, both partial and 
vapour. When ether first introduced from 
in-circuit type vaporizer, the flow 
through the will displace some 
ether vapour, reducing its partial pressure 
the jar below the vapour pressure the 
liquid ether. The liquid will then begin 
evaporate restore the equilibrium the 
ether vapour pressure. The latent heat re- 
uired for vaporization will extracted 
rom the unevaporated liquid and from the 
jar itself, lowering their temperatures and 
consequently the vapour pressure the 
remaining liquid. 
the vapour pressure the liquid falls, 
the rate evaporation falls. The difference 


temperature between the liquid ether and 
the vaporizer environment causes heat 
flow into the vaporizer. the ideal situation 
existed where ether vapour was lost from 
the circuit, the in-flow heat would decrease 
gradually until the liquid ether had regained 
room temperature. However, unob- 
tainable condition and therefore some means 
must provided supply heat the 
vaporizer. 


VAPORIZERS 


the discussion vaporizers three distinct 
types are described. The first type utilizes 
wick which effect extends the area 
vaporization. The chief disadvantage that 
the cotton wick has affinity for 
water than for ether, and condensate from 
exhaled water vapour tends take posses- 
sion the wick that the rate evaporiza- 
tion decreases. This offers some degree 
automatic protection against overdosage. 

The second type involves 
through which gas mixture bubbled 
entrain ether vapour. This gas essentially 
dry; decline due moisture conden- 
sation occurs. However, the glass jar which 
common both the first and second 
types has poor thermal conductivity, 
causing falling output each which differs 
only degree. 

The third type vaporizer owes its popu- 
larity the fact that with ether vapour 
gas. This type vaporizer usually metal 
vessel sufficient size provide adequate 
thermal conductivity maintain the tem- 
the liquid ether substantially 

igher than the first two types. Oxygen 
usually the gas bubbled through the vapor- 
izer. Equal volumes oxygen and ether 
vapour are assumed issue from the vapor- 
izer, which for most practical purposes 
true. The chief disadvantage this tech- 
nique that automatic protection in- 
herent and the need for continued vigilance 
mandatory prevent overdose ether. 


The complete article available upon 
request. Please write Ohio Chemical Canada 
Limited, 180 Duke Street, Toronto 
Ontario—Dept. CA-1 
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The British Journal Anaesthesia 


The British Journal Anaesthesia, now its 35th year publication, 
has grown international importance and circulation harmony with the 
worldwide advance the science anaesthesiology. prints original 
articles only, and these range over all aspects research and clinical 
practice. Two the twelve monthly issues are devoted matters 
postgraduate educational interest. 


EDITORIAL BOARD 


JOINT 
FALKNER HILL CECIL GRAY 


M.D., CH.B.(VICT.), F.F.A.R.C.S. M.D., 
Late Senior Anaesthetist, Manchester Liverpool University 


Royal Infirmary MILLER, 


M.B.E., T.D., M.D., B.S., F.F.A.R.C.S., DA. Consultant Anaesthetist, 
Consultant Anaesthetist, The United Western Infirmary, 


Newcastle upon Tyne Teaching Glasgow 


MINNITT, 
HARBORD, M.D., CH.B., F.F.A.R.C.S., D.A. 


M.D., Senior Hon. Anaesthetist, Royal 
Reader Anaesthetics, Leeds Liverpool United Hospital 


Consultant Anaesthetist, Leeds Welsh National School Medicine 
General Infirmary 


PH.D., M.D., F.F.A.R.C.S., D.A. D.A., 
Consultant Anaesthetist, Aberdeen Joint Anaesthetics, 
Royal Infirmary University Glasgow 


M.D., F.F.A.R.C.S., D.A. B.M., B.CH., F.F.A.R.C.S., D.A. 
Lecturer Anaesthetics, Director, Dept. Anaesthetics, 

University Sheffield Royal College Surgeons 


L.R.C.P., M.R.C.S., F.F.A.R.C.S., D.A. WYLIE, 
Consultant Anaesthetist, M.B., M.R.C.P., F.F.A.R.C.S., 
Newcastle upon Tyne Regional Consultant Anaesthetist, 
Hospital Board St. Hospital, London 


Annual subscription $12.00 post free (January December) from any 
bookseller subscription agent, from the publishers. 


JOHN SHERRATT SON, Park Road, Altrincham, Cheshire, Eng. 
specimen copy will mailed request. 


prevent reverse 
narcotic-induced 
respiratory depression 
without inhibiting 


pain relief 


Lorfan narcotic antagonist with these highly significant advantages: 


Lorfan, 


Prompt increase respiratory rate and volume; 

inhibition pain relief when used recommended doses; 
Effects persist for 2-5 hours; 

Unlike other narcotic antagonists, Lorfan itself non-narcotic. 


used combination with narcotics, preventive against narcotic- 


depressed respiration: 


surgical patients—(a) during preoperative preparation, (b) during nitrous 
oxide-oxygen anaesthesia and (c) during relief postoperative pain, and, 


obstetrical patients and their newborn (apnea neonatorum). 


The following dosage ratios are recommended: 
Levo-Dromoran® /Lorfan 10:1 (e.g. mg. Levo-Dromoran and 


0.3 mg. Lorfan) 


Morphine/Lorfan 50:1 (e.g. mg. Morphine and 0.3 mg. 


(subcut. Lorfan) 


50:1 (e.g., mg. Nisentil and 1.2 mg. 


(subcut. Lorfan) 


Demerol® 100:1 (e.g., 100 mg. Demerol and mg. 


Lorfan) 


LORFAN Brand levallorphan tartrate 
@TRADE MARK REG'D. 
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HOFFMANN-LA ROCHE LIMITED MONTREAL 


CAMAF 


CANADIAN ANAESTHETISTS’ MUTUAL 
ACCUMULATING FUND LIMITED 


For the busy Medical Man offers: 


Long Term Professionally Managed Investment Programme. 
Charge against Capital Invested for Sales Expenses. 


Convenient Monthly Deposits Low $20.00 per Month after 
Initial Investment desired. 


For Details Share Offerings Write 


Canadian Anaesthetists’ Mutual Accumulating Fund Ltd. 


178 St. George Street, Toronto Ontario 


Sofnol non-hygroscopic Soda-lime used leading London 
Hospitals and throughout the world for anaesthetic 


and metabolic apparatus. 


SODA-LIME 


Agents Canada: Ingram Bell, Toronto. 
SOFNOL LTD., WESTCOMBE HILL, GREENWICH, 
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more than 


with natural antishock pressor hormone 


pulls the emergency patient out shock readies patient for 


LABORATORIES 
CANADA LID. 


Levophed (brand 


*based extent usage and conservative estimate average survival rates trademark reg. Pat. Off. 
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CANADIAN ANAESTHETISTS’ SOCIETY 
APPLICATION FOR MEMBERSHIP 


Name 
Address 
Education (Universities only—Dates and Degrees) 


Internships 


Post-Graduate Training Anaesthesia (Location and Dates) 


Specialist Qualifications Anaesthesia (state Dates and Examination 


Appointments Anaesthesia (Past and Present—Full Time Part Time) 


Professional Memberships 
Are you member the Canadian Medical Association? 
Publications (Please attach list necessary 


Signature Applicant 
Proposed 
Seconded 


Fees: Active Members—$25.00 per annum. 
Members Elect Residents Anaesthesia per annum. 
Please make cheques payable to: 
“The Canadian Anaesthetists’ Society” 
and forward 
Secretary-Treasurer—178 St. George St., Toronto, Ont. 
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SOCIETE CANADIENNE DES ANESTHESISTES 
DEMANDE D’ADMISSION 


Nom 
Adresse 


Internats 


Cours post-universitaires Anesthésie (lieu date) 


Qualification Spécialiste Anesthésie (Donner les dates, est-ce par examen 


non?) 


Nominations Anesthésie présentes, temps complet partiel 


Etes-vous membre Médicale Canadienne? 


Publications vous plait, inclure une liste nécessaire 


Signature candidat 


Secondé par 


Cotisation: Membres—$25.00 par année. 
Membres élus par année. 


S.V.P. faire les chéques payable 
“La Société Canadienne des Anesthésistes” 
Secrétaire-Trésorier, 
178 St. George St., Toronto, Ont. 


MENTAL 

AND EMOTIONAL 
DISTURBANCES 

control central nervous 
system excitation; help 
manage delirium tremens, 
acute hallucinosis and in- 
ebriation; ameliorate 
the withdrawal symptoms 
drug addiction 


HYDROCHLORIDE 


Promazine Hydrochloride hydrochloride 


*Reg. Trademark 


WALKERVILLE, ONTARIO 


VERSATILE, 
VALUABLE ADJUVANT MEDICATION 
MEDICAL AND SURGICAL PRACTICE 


FOR 

MEDICAL AND 

SURGICAL USE 

control nausea and 

vomiting; adjunct 

surgical and obstetrical 

procedures reduce the 

requirements anaes- 

thetics, analgesics and 
sedatives 
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Make sure you 
BECAUSE has, over the last years, developed the 


original Dr. Boyle principle the stage where now 
accepted the finest anaesthetic apparatus available. Further 
proof its performance confirmed the fact that other manu- 
facturers are now adopting the Boyle principle. specifying 
B.0.C. Boyle you are sure receiving all the advantages de- 
veloped the B.0.C. medical engineers since the introduction 
the original Boyle. 


ROTAMETERS 


for accurate measurement all 
gases. 

Built Pin Valve Assemblies 
completely removable for servicing. 


TRILENE INTERLOCK 


positive safeguard against Trilene 
Vapourizer being accidentally turn- 
when closed circuit being 
used. 


QUICK COUPLING 
CYLINDER YOKES 


incorporate swivel gate type cylin- 
der clamping device. Fitted with 
the new Bonded Sealing Washer for 
ensuring gas tight seal between 
cylinder and yoke. The need for 
replacing Washer with each tank 
longer arises. 


ADAMS DUAL PURPOSE 
REGULATORS 


Low output pressures patient for 
maximum safety. High volume out- 


put from tank or pipeline. TRILENE INTERLOCK QUICK COUPLING CYLINDER YOKES 


WRITE FOR FULL DETAILS ALL YOUR ANAESTHETIC NEEDS MEDICAL 


THE BRITISH OXYGEN CANADA LIMITED 
355 HORNER AVENUE, TORONTO 14, ONTARIO 
5085 COTE DE LIESSE ROAD, MONTREAL 9, QUE. © DIEPPE ROAD, ST. CATHARINES, ONT. 


AGENTS: 
Millet, Roux Cie., Campbell Hyman, The Alberta Oxygen Acetylene Medical Equipment Sales, 
Montreal Winnipeg Co. Ltd., Edmonton Vancouver 
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WORLD CONGRESS 


ANAESTHESIOLOGISTS 
and Assembly 
The World Federation Societies 


Anaesthesiologists 


TORONTO, CANADA 
SEPTEMBER 4-10 
1960 


Communications should addressed 


The Chairman, 
Organizing Committee, 
World Congress Anaesthesiologists 
178 St. George Street, 
Toronto Ontario 
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University 
Toronto 


BACK ISSUES 


Canadian Anaesthetists’ Society Journal 


order that subscribers and libraries may obtain them, the Society 
wishes repurchase copies the following issues the Journal 
$1.00 per copy: Vol. IV, 1956, Nos. 1-4; Vol. 1957, Nos. 1-4. 
Copies must complete and unmarked, and should forwarded 
the Secretary, Canadian Anaesthetists’ Society, 516 Medical Arts Building, 


Toronto Ontario. 


Canadian Anaesthetists’ Society 


1959 ANNUAL MEETING 1959 


Seigniory Club 
Montebello, Quebec 
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RESIDENCIES 
ANAESTHESIA 


Applications are invited immedi- 
ately, for Resident appointments 
Anaesthesia 800-bed general 
hospital. Over 7,000 anaesthesia 
cases all types annually. Mini- 
mum prerequisite years’ interne- 
ship, preferably including anaes- 
thesia. Service approved the 
Royal College Physicians and 
Surgeons Canada. 
$225.00 per month plus full main- 
tenance, bonus $25.00 
month payable for satisfactory ser- 
vice. Applications sent 
Mr. Barton, Acting Superin- 
tendent, Regina General Hospital, 
Regina, Sask. 
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Abbott Research Fellowship 
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specialty, carry out program 
clinical research. Salary $7,200 
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McGill University 
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the understanding that they are contributed exclusively this journal and 
become the property the Canadian Anaesthetists’ Society. Articles are subject 
such alteration the Editor his absolute discretion may deem necessary, 
but major alterations will made without consent the Author. 


Manuscripts 


Articles should typewritten double space one side the paper only. 
Pages must serially numbered, and each page should carry its head the 
name the author and the title the article full appropriate 
abbreviation. The article should concluded summary which will 
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